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[SUBJECT OF THE INVENTION] 

t<fc5#M£Pfl> It makes a subject to offer the drug which 
"FSMfflloXTf^tD* ? V — — regulates the bone resorption by the osteoclast, 
y ?jjfe$:$:&1-& i t and its screening procedure. 
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ik^fafei^M^T (VEGF) It discovered that the vascular, endothelial 

$&'WM&OftZf&. growth factor (VEGF) has the activity which 

iii~5i?H4£: ; fi"'t~<5 ^ t ^JUto 1 promotes formation and survival of the 

Lfco ^OSttte, osteoclast. This activity was through the 

f^M^^MW- 1 M (VEGFR-1) vascular-endothelial-growth-factor receptor 1 

^LTV^fco M-CSF^ type (VEGFR-1). Moreover, it succeeded in 

^y??7s(0 VEGFR-1 <D^\^it decreasing the osteoclast by obstructing 

&PI§1-5£ t\z£ 19, jfc^'ffl activation of VEGFR-1 of a M-CSF deficient 

ZM'P £ -£5 ^. <b ^ fife 5b L- mouse. This invention enables to control 

fc 0 ^^^(CctDs VEGFR-1 formation and survival of the osteoclast by 

<7}S^b£Ptfi"t" ; 5iI£iJ£:fflV N using the medicine which adjusts activation of 

XVfcWM^(DT&fo*?qEfc%%m VEGFR-1 and to treat the illness accompanying 

U # 9#i|Si<^^£r# 0 #IE&r the deviation of the bone resorption. 

[&mm<Dmm] [claims] 

[ft*JS 1 ] [CLAIM 1] 

^•Wjfflli&<DMk%MM-f It is the method of inducing the differentiation of 

ffit'fcoT, jfiLWrt^JtJfiH'f- osteoclasts, and culturing the cell which 

expresses type 1 vascular endothelial growth 

^ifaWrt&if filiaT-SWft 1 M factor receptor in the presence of the compound 

%f£\£lk£ J &Z>iki3-y>)(DfctE~f : which activates this type 1 vascular endothelial 

X*tg^-i-%Zb%W$.t1-Z>Jj growth factor receptor. The method 

& characterized by the above-mentioned. 

mm 2] [CLAIM 2] 

sk^ft&tgMm^^fo 1 M The method of Claim 1 wherein the compound 

£?St£jb£-£<5te"g-W, ifclf which activates type 1 vascular endothelial 

rtMOT^^ft 1 mztt-f growthfactor receptor is the ligand to type 1 

5!)^>K"Cfc?(, W^J! 1 K vascular endothelial growth factor receptor. 

[tmm3] [CLAIM 3] 

ifa-lf Mm^-^fc 1 m The procedure of Claim 2 in which the ligand to 

\^~t^> V tf> K# 5 , JhWrtifc type 1 vascular endothelial growth factor 
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i%MWl*$.ta*ffiQ&i$M^ 1 receptor is type 1 vascular endothelial growth 
MX*fo 5 \ ftjRig 2 dfEfcO^ factor or placenta proliferation-factor. 

fee 



[ff?fcJS4j [CLAIM 4] 

ifo.1f rt&JMS^-^ffc 1 M Procedure in any one of Claim 1 to 3 wherein 

the cell which expresses type 1 vascular 
IfflflS-efc^K Hsfc^l 3<D endothelial growth factor receptor is 
ft/WcfStfeo;57£ 0 non-adhesive myeloid cells. 



[11*55] 

^tSMt'fooT, (a) » 
(b) ^jfeWrtfi 

(c) 0E^Srfiiii*fcr±ia^ 



[CLAIM 5] 

It is the method of screening the compound 
which promotes or inhibits a differentiation and 
survival of the osteoclast and/or the bone 
resorption and the method containing (a) 
Process which makes type 1 vascular 
endothelial growth factor receptor contact type 
1 vascular endothelial growth factor or placenta 
proliferation-factor in test compound presence, 
(b) Process which detects binding this type 1 
vascular endothelial growth factor receptor with 
this type 1 vascular endothelial growth factor, or 
placenta proliferation-factor, (c) Process which 
selects compound which promotes or inhibits 
this binding. 



[«f*«6] 

tf/* ft ttitm Srteii f 5 
tfcot, (a) ifrtWH 

(b) »iw«s©$Mk 

5 IS, (c) R$Hk *j 



[CLAIM 6] 

It is the method of screening the compound 
which promotes a differentiation and survival of 
the osteoclast, and/or the bone resorption and 
the method containing (a) Process which makes 
cell which expresses type 1 vascular endothelial 
growth factor receptor contact test compound, 

(b) Process that detects differentiation and 
survival of osteoclast, and/or bone resorption, 

(c) Process that selects compound which 
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=fct)V'£fcri#l#i|x^J£:i§1~<5 promotes this differentiation, survival, and/or 

ik&Vo&MtiitZJM, Sr&tr bone resorption. 

[If** 7] [CLAIM 7] 

M<7>#<(|^ ±t£, *5«fc It is the method of screening the compound 

tf/*fcte#&Jfc£PI^-r5'fc which inhibits a differentiation and survival of 

cH£>2:^^ U the osteoclast, and/or the bone resorption and 

'ffcot, ( a ) ffl&l4kfflfof?&. the method containing (a) Process which makes 

fa-WfafeigMMT^k^fc 1 cell which expresses type 1 vascular endothelial 

M&%9t~3]Wg&K:jliLtfrt&iS growth factor receptor in test compound 

fcH^fcttfl&SBtfllH^lS! presence contact type 1 vascular endothelial 

teffiA £ * 5 IDS, ( b ) i£#!ffl growth factor or placenta proliferation-factor, (b) 

Ht3<£>£Ht^ 3oJ;Uv/^7c Process that detects differentiation and survival 

fi#!RiK£:tfetH-f*3I&* (c) of osteoclast, and/or bone resorption, (c) 

t£$Wfcx £/r?\ 33 iUV^fcW: Process that selects compound which inhibits 

this differentiation, survival, and/or bone 

^r-atf^feo resorption. 

[ft** 8] [CLAIM 8] 

J&.Wrt&lSStHi'-^fls: l ^ The procedure of Claim 6 or 7 wherein the cell 

5iMJISfl s #&#t£#fi which expresses type 1 vascular endothelial 

#fflfl&-(?& 5 » If** 6 £ 7t f~± 7 growth factor receptor is non-adhesive myeloid 

\zfEM<D%m 0 cells. 

[ft** 9 ] [CLAIM 9] 

ifc.W^^^ ; S:#jSi~5^-n~#J It is the method of screening the compound 

y — — l/y~t5%fe~(?fo which promotes induction of the blood vessel 

oTx (a) jMfrt&ifJSiaiHS and the method containing (a) Process which 

®falW&%m-tZmmz$.m makes cell which expresses type 1 vascular 

l^ll^Sli^tSIg, .(b) endothelial growth factor receptor contact test 

flfc#ittHS0>$Hfc % *3<fct>* compound, (b) Process that detects 

/^fcte#!$i(X3T#lfctli"<5I differentiation and survival of osteoclast, and/or 

§L (c) WM^C, 3o£tf bone resorption, (c) Process that selects 

/^fc&#®i|X£:{£iif 5<fb£* compound promotes this differentiation, 

Ql&Mlll'tZ Ig x ^^tf^ffio survival, and/or bone resorption. 
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itmm i o ] 

ot, (a) mkfc&tofflET. 

mtfr 5 mm mjfiLtfrt mot 

( b ) «c#j(IBJia© 

(c) 



[CLAIM 10] 

It is the procedure of screening the compound 
which obstructs a derivative of the blood vessel 
and the procedure containing (a) Process which 
makes cell which expresses 
vascular-endothelial-growth-factor receptor 1 
type in test compound presence contact 
vascular-endothelial-growth-factor or placenta 
proliferation-factor 1 type, (b) Differentiation of 
osteoclast, survival, and/or process that detects 
bone resorption, (c) This differentiation, 
survival, and/or process that chooses 
compound which obstructs bone resorption. 



[Wf#J® 1 1 ] 



[CLAIM 11] 



rtrt&Jf OT^-^ft 1 The procedure of Claim 9 or 10 in which the cell 

Z>10ifo&$F&%f&.'Wfli which expresses type 1 vascular endothelial 

'fflti&X 'h 5 , WjRiI 9 i£.tzti 1 growth factor receptor is non-adhesive myeloid 

0 ratttf^feo cells. 



[fflf#£ 1 2 ] 



[CLAIM 12] 

The medicine for promoting a differentiation and 
survival of the osteoclast, and/or the bone 
resorption which uses as an active ingredient 
the compound which activates type 1 vascular 
endothelial growth factor receptor. 



[ffjfc^l 3] [CLAIM 13] 

ik'gftfcigMmT^fc 1 M The medicine of Claim 12 whose compound 

£?£&'fb$it5'(b'a , #>/5 s > jfiLlf which activates type 1 vascular endothelial 

foJ&t%M^?$:!&fa 1 gLfctt-f growth factor receptor is the ligand to type 1 



vascular endothelial growth factor receptor. 



umm 1 4 ] 



[CLAIM 14] 



11/21/2006 



8/70 Copyright (C) 2006 The Thomson Corporation. 



JP2001-86982-A 



XMOIVISSOISI 



ifrtf rt&iiJSH-T-g&ft 1 m The medicine of Claim 13 wherein ligand to type 

^>tfi~ 5 V tf> K# s , skWfafe 1 vascular endothelial growth factor receptor is 

^MM^tin^^i^Mm^- 1 type 1 vascular endothelial growthfactor or 

^"Cfc5, If 1 3 ^fB<fe© placenta proliferation-factor. 

mm 0 



[ff*iI15] [CLAIM 15] 

ifc-Wrt^JiOT^-SW 1 M The medicine of Claim 12 wherein compound 

ft^R which activates type 1 vascular endothelial 

*I 5 ^/cfi 6 Mf2tt ^ U — growth factor receptor is a compound isolated 

-V^jfelziJ; (9 ^Bi^tbS-fk by the screening procedure of Claim 5 or 6. 

[f*^JS 1 6 ] [CLAIM 16] 

JsM&M* i&^&M'WffiM^ The medicine in any one of Claim 12 to 15 used 

*> J; Xf-Wtiffr b & 5 f¥ £ "9 UK for the treatment of the diseases selected from 

^H^^&i^fclit^^'D^^tD the group that consists of osteopetrosis, low 

fefeKifflV* fbixS, ifjfciS 1 2 turnover osteoporosis, and fracture, or a harm. 

m 0 

1 7 ] [CLAIM 17] 

ifii^rtM^ia^ S^f£ 1 M The medicine for inhibiting differentiation and 

(omm^WB-t^it^m^ survival of the osteoclast and/or the bone 

^Jfi5c^-i:i"'5^#lfflISco^kx resorption which uses as an active ingredient 

*3 <kl>V^7cte#©ift£ the compound which inhibits type 1 vascular 

PflSi" <5 fc ft CDH#J 0 endothelial growth factor receptor activation. 

[If 1 8 ] [CLAIM 18] 

Jfo-lfrt&JMia^^ft 1 m The medicine of Claim 17 which is a compound 

Offi14-fb£Pl^f ^-fb-n^/i^ with which the compound which inhibits type 1 

ifof^MOT^-^ftl^ vascular endothelial growth factor receptor 

shWft&^Mmmgft 1 activation inhibits the binding the ligand to 

*ft"5 W>Ki <Dffi&%$&^ vascular endothelial growth factor receptor with 

•f&lk&ydX-hZ), fflfjfcJgl 7 type 1 vascular endothelial growth factor 
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receptor. 



[f»*Jj 1 9 ] [CLAIM 19] 

ifrtMHfftfrli The medicine of Claim 17 wherein, compound 

^IttM^-f which inhibits type 1 vascular endothelial 

ik^fal&t%M\%1r\ztti-Z)tfl{$ growth factor receptor activation is an antibody 

T»fo 5 „ fi*il 1 7 tf2ife<^ to a vascular endothelial growth factor. 

M 0 



[CLAIM 20] 



ik^ftfei^M^^&^fclM The medicine of Claim 17 wherein compound 

<Z>St£-fb£P!^-f S-ffc-cH^ which obstructs type 1 vascular endothelial 

ft* 1 ! 5 ^ 7c f± 7 (cffiiccT)^. 9 growth factor receptor activation is a compound 

U — - i/Jf%fe\c£ V) i£it£ti isolated by the screening procedure of Claim 5 

S^^-efcS, W*JI 1 l\z. or 7. 



[ft*]! 2 1] 

b ft 5# J: d site n 

5, W*3I1 7^fe 2 0<DVv-f 



[CLAIM 21] 

The medicine in any one of Claim 17 to 20 used 
for the treatment of the illness selected from the 
group that consists of high turnover 
osteoporosis, bone metastatic cancer, an 
osteosarcoma, the hypercalcemia, and bone 
destruction in a rheumatoid arthritis. 



[tmm 2 2 ] [CLAIM 22] 

ft *JS 9 \zjSdM<D%fe\n X 9 The blood-vessel inducing promoter which uses 

t¥-M&ti&ik-n$)$:fc%)f$ftk as an active ingredient the compound isolated 

JMFffi${£it$l 0 by the method of Claim 9. 



[!t*Jj 2 3 ] [CLAIM 23] 

!S*JI 1 0 K%5M<D%W;\z. £ The anticancer agent which uses as an active 

V*¥M&3rLZ>ib&yo&%%jj&fr ingredient the compound isolated by the 

k-t&* ffltitfflo method of Claim 10. 
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mmmrm^mm] [detailed description of the 

INVENTION] 

[0 0 0 1 ] [0001] 

[?£W(DmirZ>&ffiftBf ] [TECHNICAL FIELD OF THE INVENTION] 

tfa.'gfofcigM&Tg. This invention is a differentiation-inducing type 

®{tl%l%Mtf)b L7c5&#« of the osteoclast which made the target the 

coMkWIM^, WM\MM3k*: vascular-endothelial-growth-factor receptor 1 

#Jffl LtzM^'Ml^<D / MK type, it is related with the medicine for adjusting 

&£X£/lktHt'WWW. : kmm~f the differentiation using this 

Z>ik&fyQ(D7* t> y—~yfjj differentiation-inducing type of the osteoclast, 

^WLsk^fafe^MW}^^ survival and/or the screening procedure of a 

i t Ltc^'WBJ^, compound of adjusting the bone resorption and 

tf)£Ht\ $3 XTJ/^fzit a differentiation of the osteoclast which made 

-frSfciR £ptH~ 5 fztfXDMMK the target the vascular-endothelial-growth-factor 

^~i~5o receptor 1 type, survival, and/or the bone 

resorption. 

[0 0 0 2] [0002] 

[«<£>«] [PRIOR ART] 

W> 3%feffc}£#fe^5#;*;S?;5' Recessive mutation of the cause gene 

fficoWMMfcT (osteopetrosis; (osteopetrosis; op) of the bone marble bone 

op.) (Dgfe^mm^ £££ disease which exists in a 3rd chromosome, in 

^^Ii^^*DV^TlS#^fflflS, ¥ various organs, they are the osteoclast and a 

ioXTf-^? 7—i/(D^ monocyte, and a remarkable reduction of the 

Ll^4> £ htc h~t ( Marks, macrophage 

S.C., Jr., and PW. Lane. 1976. It brings (Marks, S.C., Jr.)," 

J. Hered. 67:11; Marks, S.C., Jr. And PW. Lane. 1976. 

1982. Am. J. Anat. 163:157; J. Hered.67:11; Marks, S.C., 

Wiktor-Jedrzejczak, W. et al. Jr. 1982. Am. J. Anat. 163: 157; 

1982. J. Exp. Med. 1 56: 151 6) 0 Wiktor-Jedrzejczak, Wet 

-W^tt, ^D77^a al.1982.J.Exp.Med.156:1516. 

c — — WfaMl- (M-CSF) SftiSs This reduction is insertion of one base pair 

IrCD^— K^^^#^f 5 1M. which exists in the coding region of a 
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Sxf^ At- J: *) N ^S^ft-v macrophage colony stimulating factor (M-CSF) 
^ n 7 j — u;- gene, it is because a functional macrophage 

(M-CSF ^fcteCSF-D^fg colony stimulating factor (M-CSF or CSF-1) 

tS^H^UBffc!) suffers deficit a loss (Yoshida, H.et 

( Yoshida, H. et al. 1990. al. 1990. Nature. (Lond.) 345:442), an 

Nature (Lond.). 345:442), administration of recombinant human M-CSF 

X. t h M-CSF (rhM-CSF) (rhM-CSF) 

4- i 19 ffi 5 vl i: ^ -C # 5 It can supplement (Felix, R.et). 

( Felix, R. et al. 1990. Al. 1990. Endocrinology. 

Endocrinology. 127:2592; 127:2592; Kodama, H. 

Kodama, H. et al. 1991. J. Exp. Etal. 1991. J. Exp. 

Med. 173:269; Med. 173:269; Wiktor-Jedrzejczak, Wet 

Wiktor-Jedrzejczak, W. et al. al.1991.Exp.Hematol.19:1049; Sundquist, 

1991. Exp. Hematol. 19:1049; KT.et al.1995.Bone.16:39. 

Sundquist, K.T.et al, 1995. That M-CSF acts on the cell of an osteoclast 

Bone. 16:39) 0 M-CSF «#Hfl series directly 

Jl&^momf&lzW.^Rl'i-Z) r C-Fms which is a receptor of M-CSF 

bl)K M-CSF <D&mfcX»hZ> In vitro(Kodama, H. 

c-Fms £ in vitro (Kodama, H. Etal. 1991. J. Exp.Med. 

et al. 1991. J. Exp.Med. It reaches 173:1291. The experiment which 

173:1291 ) id X If- in vivo makes the osteoclast express in-vivo 

(Hofstetter, W. et al. 1992. (Hofstetter, W.et 

Proc. Natl.Acad. Sci. USA. al.1992.Proc.Natl.Acad.Sci.USA.89:9637) 

89:9637) -?$t#Ml-3§5i £ proves. 

-fr -5 ^ifc \z. X V "MtS. £ friT In the organ of the source which are conditions 

5 0 iiib©^ffi, M-CSF & with physiological M-CSF as for these results, 

±mW)tegki t ¥T, &>%m<Dm%$ having played the role essential to a 

Wo^T, Wl^M&^?v7 differentiation of the osteoclast or the 

7 — is(Dft\Uz.^Wfom$m £ macrophage is shown. 

[00 0 3] [0003] 

L L i£ h op/op -??7 7s\z However, in an op/op mouse, it is restricted that 

*3V^T, 'W^.WB^n(DWM^& the serious symptom of a bone marble bone 

&ftWM^t>frL%>(D\-Z?g\^ t disease appears clearly when young, while the 
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Z^mbtis ykWi^jfc-WM&tf osteoclast increases gradually 

t ti The symptom improves (Marks, S.C.). 

TV^< (Marks, S.C., Jr., and Jr., and P. W. Lane. 

P.W. Lane. 1976. J. Hered. 1976. J.Hered.67:11; Marks, S.C., 

67:11; Marks, S.C.Jr. 1982. Jr.1982.Am.J.Anat.163:157; Begg, S.K.et 

Am. J. Anat. 163:157; Begg, al.1993.J.Exp.Med. 177:237. 

S.K. et al. 1993. J. Exp. Med. The present inventors will derive formation 

177:237) „ ^%m^h\Wm, (recruitment) of the osteoclast of an op/op 

rhM-CSF SriUv^fflfi (5n ^ mouse also a single administration, if rhM-CSF 

$^£X±.) t , is before administered by a high dosage (more 

op/op ^7^(DWi^M than 5 microgram / mouse), it makes the 

JlSo^j^c (recruitment) osteoclast survive. 

$t#$ffl)tf3&:£#£-S\ MM Active bone resorption which it covers long-term 

^frfc 5 t£tftlft#^i|X It is discovering making it maintain (Kodama 

fSw^ftULTV^ and H.et al.1993.J.Bone Miner.Res.8:45; Niida, 

(Kodama, H. et al. 1993. J. S.et al.1994.J.Bone Miner.Res.9:873). 

Bone Miner. Res. 8:45; Niida, From this, a presence of the other factor in 

S. et al. 1994. J. Bone Miner, connection with the bone resorption of the 

Res. 9:873) 0 r^^ir^b, osteoclast under a M-CSF deficit is suggested. 

M-CSF ^ST-CC0^#|fflBS(D In this regard, it crawls and the data of shoes 

'WmmzmteZmom^'Dftfe are reported. 

^^g^tiSo r <D&\Lffl LT However, the room of an argument remains, 

liv^o^cf-^^^^^ whHe there is a report that a 

Tl N <5#\ MvmFi&j&fi^&fo granulocyte-macrophage colony stimulating 

<5 t> <7)"Cfo<5o fflz-lH^ op/op factor (GM-CSF) has an effect in improvement 

-y">^.(7)#^:a^^(D^[#^, of the bone marble bone disease of for 

^D77-^3Di example, an op/op mouse, in It is suggested 

—mfflL^? (GM-CSF) &%}%z that GM-CSF participates in differentiation of 

%W^b\^o^fthZ>-l5, osteoclast by vitro (MacDonald, B.R.et 

in vitro t? GM-CSF al.1986.J.Bone Miner. Res. 1:227; Kurihara). 

<D / Mt\^m$-'$-Z>Z. HtfTFf&Z N. et al.1989.Blood.74:1295; Takahashi, 

tiTV^S (MacDonald, B.R. et N.et al. 1991. J.Bone Miner. Res.6:977. 

al. 1986. J. Bone Miner. Res. Moreover 

1:227; Kurihara, N. et al. 1989. Wiktor-Jedrzejczak et al. (Wiktor-Jedrzejczak, 

Blood. 74:1295; Takahashi, N. Wet al. 1994. Endocrinology. 134: 1932), Nilsson 

et al. 1991. J. Bone Miner. Res. et al. (Nilsson) 
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6:977 ) o £ fc „ S.K. et al.1995.Blood.86:66, GM-CSF can 

Wiktor-Jedrzejczak h improve a macrophage deficit. 

(Wiktor-Jedrzejczak, W. et al. However, it has reported that it cannot be 

1994. Endocrinology, improved by the bone marble bone disease. 

134:1932) $$£Tf Nilsson h These days came just and Myint and others 

(Nilsson, S.K. et al. 1995. (Myint, Y.Y.et al.1999.Am.J.Pathol.154.553) 

Blood. 86:66) fi, GM-CSF ft reported that GM-CSF and/or interleukin 3 

■7^077 v 5 ^ JS £rt£#"C # derived generating of the osteoclast of an op/op 

#*8W#!ttafeg"C*fc mouse in a low dose. 

ft 9 Myint b (Myint, Y.Y. et al. 
1999. Am. J. Pathol. 154.553) 
tt , GM-CSF *3 i UV* fc »>r y 
*'-n>f * y 3 tt^ffl*»-*5V^ 
T op/op [7 ^ ?>$t#$BI£tf)3§ 

[0 004] [0004] 

c-Fmstt, 8M<Dih/hffi.&%i% C-Fms is one of eight sorts of the 

OT^S^f* (PDGFR) 7 r 5 platelet-derived-growth-factor receptor 

!) ~-<D 1 o~C$)<5 (Kondo, K. et (PDGFR) families (Kondo, K.et 

al. 1998. Gene. 208:297) „ tfnM al.1998.Gene.208:297). 

ft f£ J# M H ( Vascular As a receptor specific to a vascular endothelial 

Endothelial Growth Factor; growth factor (Vascular Endothelial Growth 

VEGF) KW&#}t£$t%fcb L Factor; VEGF), two receptor type tyrosine 

Tfi, PDGFR {-MI'S 2oO kinase belonging to PDGFR, and VEGFR-1 / 

S**Sf'ovy*t-^, Flt-1 and VEGFR-2 / KDR/Flk-1, neuropilin-1 

VEGFR-1 / Flt-1 jo X Tf is identified (Neufeld, Get al.1999.FASEB 

VEGFR-2 / KDR / Flk-1 t , J. 13:9). 

neuropilin-1 ktffflfEZtiX^ The endothelial cell and difference which 

5 ( Neufeld, G. et al. 1999. express all the VEGFR(s), the cell of a 

FASEB J. 13:9 ) 0 t^t© monocyte / macrophage system row is mainly 

VEGFR Zmm-rZft&mmk about VEGFR-1. 

iaV \ WW./^- ^7 7 — S*5R It expresses (Neufeld, Get). 

?"Jtf>Md:£^ VEGFR-1 AI.1999.FASEB J.13:9; Berleon, B.et 

3t-f5 (Neufeld, G. etal. 1999. al.1996.Blood.87:3336; Clauss, M.et 
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FASEB J. 13:9; Berleon, B. et al.1996.J.Biol.Chem.271:17629. 

al. 1996. Blood. 87:3336; VEGFR-1 carries the chemotaxis reaction with 

Clauss, M. et al. 1996. J. respect to VEGF or placenta proliferation-factor 

Biol.Chem. 271:17629 ) 0 1 type (PIGF-1) (Neufeld, Get al.1999.FASEB 

VEGFR-1 f± VEGF ^ffi&mM J.13:9; Berleon, B.et al.). 

mi-im (PIGF-1) Kft-fZfc 1996. Blood. 87:3336; 

ikfefcfcZl&lfrl-Z (Neufeld, Clauss, M. et al. 1996. 

G. et al. 1999. FASEB J. 13:9; J. Biol. Chem. 271:17629; 

Berleon, B.et al. 1996. Blood. Park, J.E. et al. 1994. 

87:3336; Clauss, M. et al. 1996. J. Biol. Chem.. 169:25646; 

J. Biol. Chem. 271:17629; Park, Sawano, A.et al.1996.Cell Growth Differ.7:213; 

J.E. et al. 1994. J. Biol. Chem. Hiratsuka, S.et 

169:25646; Sawano, A. et al. al.1998.Proc.Natl.Acad.Sci.USA.95:9349. 

1996. Cell Growth Differ. 7:213; PIGF-1 has VEGF and high homology, it 

Hiratsuka, S. et al. 1998. Proc. expresses by the endothelial cell and placenta 

Natl. . Acad. Sci. USA. of a umbilical-cord vein. 

95:9349) „ PIGF-1 ti VEGF t There are such findings. 

j^V^IWJtt^rWL, m&&m<D However, the concern between VEGF, PIGF-1 

ft&HBJIS^>Jj6^-eM LT ^ and VEGFR-1 that are those receptors, and the 

<5 0 -©i 5 &£nJjLf3fo5 h<D bone resorption by the osteoclast was not 

<7\ VEGF *5«ftf PIGF-1, known. 

K * ti h co ^ ^ ft-e h 5 

VEGFR-1 b®'Wmmc£Z>'W 

O/C 0 

[0 0 0 5] [0005] 

[ftWmmi, <£ o t-tZ>M [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

Jfa-Wrt^itJSS^- This invention is the differentiation-inducing 

gL^fcimteWMk LTcff&ft types of the new osteoclast which made the 

&'Wm&<DMkm^, W^k* target the vascular-endothelial-growth-factor. 

MR\ ^fzM'WB^co'MK receptor 1 type, it makes into a subject to offer 

3$£~(f/'kfz.n-W»Mi\Z : kmW-i' the medicine for adjusting the differentiation 

■5 fc03$)<D 7^9 ]) — — 1/ Jfjj using this type of the osteoclast, survival and/or 
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ffi, Mt^^jfiL^rt^Jfjgia-?-^; the screening procedure of a compound of 

'ftftlMZMffyk Lfc$##fflfl£ adjusting the bone resorption and a 

•0>3Mk ioXU/^fzn differentiation of the osteoclast which made the 

•WW^M^t^tclbomM target the vascular-endothelial-growth-factor 

SHfti" 5: t £:Eifi<h1" 5o receptor 1 type, survival, and/or the bone 

resorption. 

[0 0 0 6] [0006] 



\&t®ki-ZtZ#><D¥W>] [MEANS TO SOLVE THE PROBLEM] 

v^p??-^ On cell-lineage music, since the macrophage 

£lft#iWI&ttlWI&3R||Kk, and the osteoclast had an intimate concern, 

ftKH^foS n t^b, -v^ a they considered the present inventors that the 

7 7 — i?KM LTf^fflt* 5f">f* vascular endothelial growth factor (VEGF) 

b^7-f ^TfeSifiiWr^^WH which is the cytokine which acts to the 

^ (VEGF) ;W#$ffl8S^fi5Gfc: macrophage will have an effect in osteoclast 

48V vc&*$:*pf-5 ©-CttftV-^ formation. 

^<b#^fc 0 ^rx% M-CSF it Then, it conducted experiment which 

fsW^LT&DI&'f IfflllS?) administers VEGF to the bone 

MfoWM^&]&-^>'WjzM^$) ; £ marble-bone-disease model mouse (op/op 

??V*r$X (op/op t& 7>) K mouse) which the M-CSF gene is missing and 

VEGF £• yk-^-f <5 £: f? o has hindrance in formation of the osteoclast, 

fc, -tOttJfc, VEGF fl, jR# As a result, it sets VEGF to the bone resorption 

'M&K «fc 5# ^lUUc&V^ by the osteoclast, it-discovered that it could 

op/op^ ?*?) M-CSF ^£S£t£ carry out the complementation of the M-CSF 

^^tSMXtSri^EttJL deficit of an op/op mouse completely. 
fc 0 

[00 0 7] [0007] 

HS&xM t h VEGF (rhVEGF) The osteoclast was formed by administering the 

£ op/op 1 m^#-rs recombinant human VEGF (rhVEGF) once to 

- t K X D , $c#« # J£f£ $ an op/op mouse. 

tifc 0 The formed osteoclast mainly expressed the 

±1- VEGF fle 1 S VEGF receptor 1 type (VEGFR-1). 

(VEGFR-1) &38^LTV\fc, Since the osteoclast was formed by 

VEGF <Pftfc>?> l£jjfi&;ifc H£ administering recombinant human placenta 
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MOT^- IS! (rhPIGF-1) £ proliferation-factor 1 type (rhPIGF-1) instead of 

S-^-rS r tiaott VEGF VEGF as well as VEGF, it was shown that the 

£ mm^'Wm^M^.^titi signal of VEGF is through VEGFR-1. 

bfab^ VEGF cDv-'c/^Wi The osteoclast derived by recombinant human 

VEGFR-1 $:irLtV^ri:^ M-CSF died, when the administration of 

7F&fritz 0 h M-CSF VEGFR-1 / nature of Fc chimeric protein 

X & M C fc $ # IB IS fi , neutralized VEGF, but it was able to make it 

VEGFR-1/Fc :73t&W<£>t£ survive by administering recombinant human 

9 VEGF &tf>f vrt 3 i^E M-CSF succeedingly 

kfOfr^ t> The osteoclast supported by recombinant 

M-CSF Sr^-^S r i:T?4E# human M-CSF and the osteoclast supported by 

S*5ii:* s "C#fco ' endogenous VEGF did not almost have a 

t h M-CSF M ioT^Wf^ft difference in bone-resorption activity. 

tzM^fflflfab rtiatt VEGF let The osteoclast increases an op/op mouse with 

■oXl%.W&fcfz$fc'W'M&b f2 % the aging, a bone marble bone disease is 

#«ftJKffitefc*3V v CJi&£i£i&s& improved. 

^o7t 0 op/op -v f> fi^jpfp <t Since almost all osteoclast lost when the anti- 

*l^#jHHI&A s *SAO U VEGF antibody was administered to this 

^'Mft&W&friX <. <5 0 ^tf^ mouse, improvement of the bone marble bone 

£;*(£^VEGF^#:3ri£-$-L-/c disease accompanying the aging of an op/op 

%<t* IfflJ^f^ mouse is based on VEGF produced 

L i b b , op/op 7*(D endogenously. 

fi[\tilp\Z.W?ftKW6 : fti<D$cW& In order for the osteoclast to survive with a 

{HBUffiKM^E. $ tb<5 VEGF (31 J: mutant mouse (appearance), it was shown that 

5 h(DX*fo <9 ^ X X$k VEGF produced endogenously is required. 

■WM9fcfr / k : & (appearance) ~? Furthermore, it became clear that VEGF could 

5 \Z. fi, [H 0 ^ jg£ £ tb 5 substitute for the activity of M-CSF also in the 

VEGF jJS<ftISrC&><5 C i: experiment which investigated support of the 

tifco $ (in vitro) osteoclast differentiation by an external 

X<DW-wm$Hftik<D5:W%m'< (in-vitro). 
tzm&Xk, VEGF fi M-CSF 

<Dfs&%{xwx% z>z\b mm 

Lfc 0 

[00 0 8] [0008] 

VEGF X o XMf$ £ tbfc When the detailed form of the osteoclast formed 
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tfc'W'Mffo(DWfflKm&Wl&Ltz. of the VEGF administration is observed, a 

t ^tRfi; (ruffled boeder) ruffled boeder) and a clear zone were noted, 

$o XTf-WIrr (clear zone) and the special feature of the active osteoclast 

* hfri, ^O^v^gijo J; tF#jgfc was shown by such as observation of the Golgi 

<D % h = ^ K y 7 $ tb 5 apparatus and many mitochondria, 

fcif, S3i&Ji!£##fflJi&<A#£;^ Moreover, when it isolated the mature 

^^tbTV^fCo £fc, Ji£f$£# osteoclast and investigated the active effect by 

#PH&Sr¥SILT, in vitro K&lJ M-CSF or VEGF in vitro, the extension 

<5 M-CSF ^.fcti VEGF phenomenon of the osteoclast by adding of 

Zm&tfjm&m^tit Z.h, VGEF was observed. 
VGEF <D»^<fc D 

10 0 0 9] [0009] 

^±0^^/5^, M-CSF t As a result of the above, it was proved that 

VEGF f±«E#Hejafc «t5#!RiR M-CSF and VEGF have overlapped function in 

fc:*3lvc N -tOflfctEasSfgLT' the bone resorption by the osteoclast. 

V>5 ^ £ # s ^IiE£tWt 0 £f*> b It is enough to support all the processes of the 

fr<n^4 Y t>A is tf&felr fri bone resorption by the osteoclast, i.e., a 

&\ tt1MlM&K:±51l'!fti|5W>£: differentiation of the osteoclast, survival of the 

1~fc:b*>#1HllIIS©$Hfc, osteoclast, and the active bone resorption if one 

fiR##m&0^#, *3it5l6»iW of cytokine exists. 

#®iR«r5tJ^t-5©t+^ab VEGF is through a different receptor from 

5o VEGF fi M-CSF t fi£fc M-CSF, the presence of the redundancy of the 

%%:^i$%ftLXioi9 % cytokine signal unique type using the 

y ;#> K-S&ffcOjjB.^'g'ib-g; combination of a different ligand- receptor 

&f!tE5^=-*fc*>f yoiM' became clear. 
>^<?-t;V(D y ?V? s s 

[0 0 10] [0010] 

VEGF PIGF-1 ft ^ © VEGF and the ligand of PIGF-1 etc. VEGFR-1 

VEGFR-1 <D y # ^ K fi activate VEGFR-1, it specializes and forms the 

VEGFR-1 SrfiH&fbU osteoclast. 

IS£$Hfc • #M£ Since it became clear to promote the bone 

i£itt"5r ^^b/^&oTc resorption, the compound which activates 
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Ztfrib, VEGFR-1 (DVtfy VEGFR-1, such as ligand of VEGFR-1, 

Kfcif© VEGFR-1 teWtfeflct becomes possible to be used as therapeutic 

#Ki(Kffittd s <ST agent of the illness containing the bone marble 

LTV->-5#;^&^ilS&'a tH£,# bone disease to which bone-resorption activity 

(Oimmt L-C/Bv*5££flSpT is falling. 

&£&5 0 VEGFR-1 On the contrary, the medicine which controls 

Steffc&»fH**-3H8!lr±, fiftfl- activation of VEGFR-1 obstructs formation of 

«OJfM£PflSU the osteoclast, it can use as a medicine which 

WlMi-%>WMb LTfflv>5 r t controls the bone resorption. 

^BTit"Cfe-5 0 r<7) J; o Such a medicine demonstrates a higher effect 

fi,M-CSF/c-Fms^©v-^^-;i^ by using together with the medicine which 

&M£Wlffl~$-Z)Mfflh&-%-tZ> controls the signal transduction of a 

r t "C =fc >9 H5 V U M-CSF/c-Fms type, it obstructs formation of the 

JR#lM&©7l2fifc£|fi£ L> #K osteoclast, it is thought that it controls the bone 

W.&m\1-Zk%x.t>tiZ 0 r resorption. 

tU^ilK #fil*SE& iftf)^^ Thereby, it can perform prevention and the 

•^ii&ffc&fTfc oz\t tfi m&X*h treatment of osteoporosis etc. 

<5o 

[0011] [0011] 

$.tz, VEGFR-1 ©ffittftlii Moreover, the screening system which made 

5f$#Mo£-fb, jsj; the parameter a differentiation of the osteoclast 

l>V*7cf2#M£JgJi<i; tfc by activation of VEGFR-1, survival, and/or the 

7.? y —=y^^fi N #g#i&&r bone resorption, it is possible to use it, also in 

ffl&i'i~Z>tzito<DM$M<Dx ? V — order to screen the medicine which controls the 

=■ ^iTWrfck, VEGFR-1 & other function which intervenes VEGFR-1 

ft-rZttUDtim&fflW-tzmffl besides a screening of the medicine for 

& x ? V — = is {f-f- <5 7c #> {c & adjusting the bone resorption. 

W5ii:^ttf,^§ 0 #j For example, VEGFR-1 has achieved the 

z-lf, VEGFR-1 tt^^B#(^M function important for promotion of the 

f^/^j^^zfottSikf^^ angiogenesis in the vasculogenesis and adult 

<Oi&m, *fcjiiiWrt&©aBite creature at the time of generating, and a 

ji3£\zMS£te&&&&iz LTV^ permeable enhancement of a vascular 

3 0 t^oT VEGFR-1 (DmVk* endothelium. 

M^^M Therefore, the compound which promotes the 

fc£©£#HMFK:J; 19 ^frtlfc activity of VEGFR-1 is useful as a medicine for 
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ikW%:%t£.&i± : 5ti#)<DMfflt making newly born the blood vessel lost by 
ttWfflt'&So ^7c, MM'ffl illness harms, such as a harm and infarction. 

IIS {c 43 V ^ T „ VEGF ^ <D Moreover, the expression of VEGFR-1 ligand of 
VEGFR-1 ] J tf> F<D%m$% VEGF etc. rises in oncocyte, it enlarges the 

i§U Jfa.1t : $r££:j^#f"<5 t& tumor, while deriving angiogenesis. 

^W0^r$£^:$-ti:2) o J3fot> Therefore, the medicine which controls 

VEGFR-1 Oftmk&Wffl'fZ activation of VEGFR-1 is useful as an 

MM~±s &L*wfW$W%: : $)<fr]~t~Z)fc. anticancer agent in order to control a 

$iJfiiLttffl-efc5, blood-vessel derivative. 

-Oi ^Jfo-Wsf^^it^fc In order to isolate the compound which 

tmmTZik&mzmm-fZtz promotes or controls such a blood-vessel 

^M&<DMi& J $>'W»M% derivative, it can use the screening system of 

VaWit-f&s&^tylcDX? ])—=- this invention which makes formation and bone 

^^^rfflv^r £^RTitg-efc resorption of the bone cell a parameter. 
5 0 -tbb^^f-^tj, ±fB Besides being these, the above-mentioned - 

^ ^ ~— ^i^te VEGFR-1 £ screening system is applicable in order to obtain 

^t'S £3; £*^&v^VvWEjg the compound which adjusts various signal 

ZmW'fZfc&yo&U&titbK transductions through VEGFR-1. 

ilffl-f 5- i^-e#5 0 f fct> That is, the procedure of this invention which 

*^ ^#!fflI£tf>7Mt^ *5 screens the compound which promotes or 

<£0/*fcta#B#i!X£r{!£ji3;fc controls a differentiation of the osteoclast, 

tt^OfS-fb-o-^iSr^ ^ y — — survival, and/or the bone resorption is useful in 

> ? ~t 5 ^ ^ ^ <D % yfe f-± % order to isolate the compound for promoting or 

VEGFR-1 Sr^H-Sf^vMS controlling the signal transduction through 

&&<£ii*fctt#l#Jf VEGFR-1. 

It is known that VEGFR-1 controls the cell 

fo5 0 VEGFR-1 fi£rt/£#ffl]j£(£> function in various organizations in the living 

body, such as mediating the signal of a 

£.fc[*Wlt!k* ttffitoKjs multiplication response of endothelial cell, and 

V^T^fl&^fg^r^J^lfrv^r the compound which may be isolated by the 

t ibfriXio V) N Jh%$ft(D7- screening procedure of this invention is useful 

t U —^>if^m\^X 9 ¥8§£ to control these functions through VEGFR-1. 
tlft&te&btt* VEGFR-1 £ 
ft* 5 rixb©«iaB*«|Pj|rf 5 
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[0 0 12] 

VEGFR-1 

?\ $o£Xf VEGFR-1 &m&)'b 

•5 Affcfcfctt, ( 1 ) 

'Mtttmrn-f s o x , 
faMft&Mfm+gMfc i 

5#JSfc, (2) jfet 
rt^iliHf^^ 1 MSrStt 

StH^g^ffc l Mfc^f-f 5 V J) 

> K-efes, ( i ) fcfe*fe©#isk 

(3) jfiL^^ifOT^-S^ 

^ iS!-e&5, (2) (CfBic^ 
(4) jMFrt&igjaH^S* 

(l) 

( 3 ) ©v ^i*n*MiiB«©^jfe % 
(5) WMMMS©$Hk 

= ^^t5MT'fcoT, (a) 

^s^£fcte«i#?itg^ i ^ 

4r8ft&£*5Ig % (b) ©EJflLflT 



[0012] 

This invention relates to the medicine for 
adjusting the differentiation and bone resorption 
of the osteoclast which made the target the 
screening of a compound which adjusts a 
differentiation and bone resorption of the 
osteoclast using the differentiation-inducing 
type of the osteoclast by the signal through 
VEGFR-1, and this differentiation-inducing type, 
and VEGFR-1, more specifically, (1) It is the 
procedure of deriving a differentiation of the 
osteoclast, comprised such that it cultures the 
cell which expresses 

vascular-endothelial-growth-factor receptor 1 
type in the presence of the compound which 
activates this vascular-endothelial-growth-factor 
receptor 1 type. 

Procedure characterized by the 
above-mentioned, (2) Compound which 
activates vascular-endothelial-growth-factor 
receptor 1 type is ligand with respect to 
vascular-endothelial-growth-factor receptor 1 
type, procedure given in (1), (3) Ligand with 
respect to vascular-endothelial-growth-factor 
receptor 1 type is 

vascular-endothelial-growth-factor or placenta 
proliferation-factor 1 type, procedure given in 
(2), (4) Cell which expresses 
vascular-endothelial-growth-factor receptor 1 
type is unattachment property myeloid cells, 
procedure in any one of (1) to (3), (5) It is the 
procedure of screening the compound which 
promotes or obstructs a differentiation of the 
osteoclast, survival, and/or the bone resorption. 
Comprising: 

(a) Process which makes 
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i mt o*s*srtftttji-5x 
a, (c) «3»-fr*ii&ji*fcttia 
s-r 5 ft-a^ & ww- s xs, 

^^m»fcoT, (a) 

«**5ia, (b)^#«(Z) 
.#ft> J8J:tf/4fctt# 
»lfc£jmti«xa, (c) 
ft, J8j;tf/*fctt#!ft 
5 ft^#J Sr WW" 5 
Ifi, Sr£tMfrft, (7) ««)HH 
ISo^ft, *3±tf/4fc 

X, (a) »ft£^#£T, ifiL 
.frtmBHt* 1 

£«xm, (b) ®ft$m<D& 

ft, *5±t5/*fcf±#»- 

jr srtfettrf- s xa, c c ) «$Hk 

PfiSf 5 ft^^ SrSiR-f 5 X 
@, *£tf#ft v (8) JfiL^^JS 
JSJfiH^^ft: 1 S!Sr»St-5 

(6) ^fett (7) 

Mtfeot, (a) Jhfl c rt&» 



vascular-endothelial-growth-factor receptor 1 
type contact vascular-endothelial-growth-factor 
or placenta proliferation-factor 1 type in test 
compound presence, (b) Process which detects 
connection with this 

vascular-endothelial-growth-factor receptor 1 
type, this vascular endothelial growth factor, or 
placenta proliferation-factor 1 type, (c) Process 
which chooses compound which promotes or 
obstructs this connection, procedure containing 
these, (6) It is the procedure of screening the 
compound which promotes a differentiation of 
the osteoclast, survival, and/or the bone 
resorption. 
Comprising: 

(a) Process which makes cell which expresses 
vascular-endothelial-growth-factor receptor 1 
type contact test compound, (b) Differentiation 
of osteoclast, survival, and/or process that 
detects bone resorption, (c) This differentiation, 
survival, and/or process that chooses 
compound which promotes bone resorption, 
procedure containing these, (7) It is the 
procedure of screening the compound which 
obstructs a differentiation of the osteoclast, 
survival, and/or the bone resorption. 
Comprising: 

(a) Process which makes cell which expresses 
vascular-endothelial-growth-factor receptor 1 
type in test compound presence contact 
vascular-endothelial-growth-factor or placenta 
proliferation-factor 1 type, (b) Differentiation of 
osteoclast, survival, and/or process that detects 
bone resorption, (c) This differentiation, 
survival, and/or process that chooses 
compound which obstructs bone resorption, 
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( b ) wtm&<ofrfc.s 

(c) fj^fc> *3 

(10) jfeWo^^pi^ 
(a) 

^lS&jRtt^-frSXg, (b) 

S, (c) K5Hfc, £Gn fcitf 

^^3l^i-5x@, ^toffi, 
(11) j&.wrt^ms«^ 

te#ft»-efc5, (9) £fcfi 

do) khb«w>#Ss, (12) 

*s i teit« *\wmt 
ztctbomffl, ( i 3) jkWrt^: 

iiB^si* i m 

i s^st-rs D k 

TfcS, (12) dflBttoJfgflL 

(14) ^p^mmm^^M 

H^-l^-efoS, (13) tf£« 



procedure containing these, (8) Cell which 
expresses vascular-endothelial-growth-factor 
receptor 1 type is unattachment property 
myeloid cells, (6) Or procedure given in (7), (9) 
It is the procedure of screening the compound 
which promotes a derivative of the blood vessel. 
Comprising: 

(a) Process which makes cell which expresses 
vascular-endothelial-growth-factor receptor 1 
type contact test compound, (b) Differentiation 
of osteoclast, survival, and/or process that 
detects bone resorption, (c) This differentiation, 
survival, and/or process that chooses 
compound which promotes bone resorption, 
procedure containing these, (10) It is the 
procedure of screening the compound which 
obstructs a derivative of the blood vessel. 
Comprising: 

(a) Process which makes cell which expresses 
vascular-endothelial-growth-factor receptor 1 
type in test compound presence contact 
vascular-endothelial-growth-factor or placenta 
proliferation-factor 1 type, (b) Differentiation of 
osteoclast, survival, and/or process that detects 
bone resorption, (c) This differentiation, 
survival, and/or process that chooses 
compound which obstructs bone resorption, 
procedure containing these, (11) Cell which 
expresses vascular-endothelial-growth-factor 
receptor 1 type is unattachment property 
myeloid cells, (9) Or procedure given in (10), 
(12) Medicine for promoting differentiation of 
osteoclast, survival, and/or bone resorption 
which uses as active ingredient compound 
which activates 
vascular-endothelial-growth-factor receptor 1 



11/21/2006 



23/70 Copyright (C) 2006 The Thomson Corporation. 



JP2001-86982-A THOIVISOiM 

— $fc — — 



<omm, (1 5) mft&mmm type, (13) Compound which activates 
^S*#lSlSriStt^$*5^ vascular-endothelial-growth-factor receptor 1 
£«\ (5) *fc« (6) (die type is ligand with respect to 
mox? y--^y%mfcj: v> vascular-endothelial-growth-factor receptor 1 
¥K*ix5^4feT«)5, ( 1 type, a medicine given in (12), (14) Ligand with 
2) Jgfth (16)^1 respect to vascular-endothelial-growth-factor 

^ <S0feM#ft^ x *5j; receptor - 1 type is 

tf#W^&fc5#«fct>afci*jh, vascular-endothelial-growth-factor or placenta 
zm*tzn®m<Dfem<DtzV> proliferation-factor 1 type, a medicine given in 
fcJ8v*Wi* % (12) (l (13), (15) Compound which activates 
5) ©V^*LJN£iEtt©£ai|, vascular-endothelial-growth-factor receptor 1 

(17) ifiL^rt^itmH^^ . type 
*lffl©J5ttfc*rfi*1-Sfc* (5) Or it is compound isolated by (6) by the 
fe^J&^l-^ screening procedure of statement, a medicine 
©4Hk *3±V/*fctt given in (12), (16) It is used for treatment of 
WfttRtt5fci!,oi«, iimess chosen from marble bone disease low 

(18) jfatf rotary osteoporosis, and group that consists of 
*im<OlSm:&mm-rzi£& fracture, or harm, the medicine in any one of 
®AK iLW&mmf*** (12) to (15), (17) Medicine for obstructing 
lMt&L*toBiimR*%&ft differentiation of osteoclast, survival, and/or 
1 Mfrm- 5 V Jf> R<b m& bone resorption which uses as active ingredient 
* IM* 5 fcfcfc (l compound which obstructs 
7) tsett©^J, (1 9) ifiLt vascular-endothelial-growth-factor receptor 1 
^mmm^mi^ l mvm®. type activation, (18) Compound which obstructs 
ik*®m-tZ>te&®tK MMft vascular-endothelial-growth-factor receptor 1 
&mmm^n-tz,fcfcx*1b- type activation is compound which obstructs 
5s (17) K§m<Dm%k (2 connection with ligand with respect to 



0) JMfrt2fc*»H*3£fc 1 vascular-endothelial-growth-factor receptor 1 

S®«ttft*R«rfift** type and vascular-endothelial-growth-factor 

frs (5) (7) K=m<D receptor 1 type, a medicine given in (17) (19) 

x*»-=:s4r%m\c**>wm Compound which obstructs 

ZtiZit&MT'hZ, (17)|; vascular-endothelial-growth-factor receptor 1 

(2 1)«If type activation is antibody with respect to 

m&m, Wmfts -Wmm, m vascular endothelial growth factor, a medicine 

*^*AjfiLfiU tejitflftttH given in (17), (20) Compound which obstructs 

*^fc*5tt3##«a»fc vascular-endothelial-growth-factor receptor 1 
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te&mximkztizmBtoib type activation 

m<Dtz*>\Lm^tbtiZ, (1 7) (5) Or it is compound isolated by (7) by the 
(2 0) (D^-THfr^tm screening procedure of statement, a medicine 
(omL (2 2) (9) given in (17), (21) It is used for treatment of 

#&K:±9Hl«£ft5'fttfMS>& illness chosen from high rotary osteoporosis 
ktZ, mmmmm bone , metastatic cancer, osteosarcoma,' 
#k (2 3) (10) fclBtfe©^ hypercalcemia, and group that consists of bone 
X QimztiZfc&to&G destruction in rheumatoid arthritis, it is related 
MftfflK fcHf with the anticancer agent which uses as an 
active ingredient the blood-vessel derivative 
promoter which uses as an active ingredient the 
medicine in any one of (17) to (20), and the 
compound isolated by (22) and (9) by the 
procedure of a statement, and the compound 
isolated by (23) and (10) by the procedure of a 
statement. 



5 



[0 0 13] [0013] 

mmommmm] [embodiment of the invention] 

1. mmm£M&MM££ 1 . How to derive differentiation of osteoclast 

^£ The present inventors makes the osteoclast 

ih^ftfcmmm specialize by utilizing 

Ir (VEGF) TktcmS&MMm vascular-endothelial-growth-factor (VEGF) or 

^13! (PIGF-1) SrflJfflUTjfo. placenta proliferation-factor 1 type (PIGF-1) 

f l*T fmia and a « 

(VEGFR-1) SrSttft^-frfi- vascular-endothelial-growth-factor receptor 1 

kKZVmitmte&&{ttS^ type (VEGFR-1) 

#»©*«**5ii#t?# It discovered that it could promote the bone 

5-<t ^^tit}L7t 0 . t^oT, & resorption. 

Wm, VEGFR-1 WiL Therefore, this invention offers the procedure of 

mSrJStt^$*5-ifc deriving the differentiation to the osteoclast of 

±9, K»^«9tSM the cell which expresses this receptor by 

OWW-OdfttWtfi activating this by making VEGFR-1 into a target 

*»WO*ft The procedure of this invention is characterized 

tt, Jfafrt^iiBf^ 1 by contacting the compound which makes the 
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m (VEGFR-1) ZmmtZmm cell which expresses 

\z&ih < 8ftBU%te\B : ¥-$t&fcl vascular-endothelial-growth-factor receptor 1 

Q&mmk£-&Zfc&Q}&fflA type (VEGFR-1) activate this 

£-£5 r t &*foWLb-$~Z>o "ft£ vascular-endothelial-growth-factor receptor 1 

Af^&MS^g^ft: type. 

lM£3£5lt~5!lB{|££r, $Eifo.W That is, it can implement by culturing the cell 

ft&mm*%Mftim*m& which expresses 

^£*5^^fe©#ftT"C£g# vascular-endothelial-growth-factor receptor 1 
1~ 5 £ t \z <fc X) "MM~tZ> w t & type in the presence of the compound which 
"C#3 0 i#3tfi, in vitro activates this vascular-endothelial-growth-factor 

itfttt in vivo "Cfr o^t MX' receptor 1 type. 
5o A culture, for example, can be performed by 

in-vitro or in-vivo. 

[0014] [0014] 

#^W<£;frfefcfflV , '5jlMfrt J & As long as it has the capability to activate 

JtJfiH^S^ft: lM£f£tt-fb£ vascular-endothelial-growth-factor receptor 1 

f LTH, Jfa.WjS: type, as a compound which activates the 

*#3®B j y-^&flelM£?gt£'ffc& vascular-endothelial-growth-factor receptor 1 

5l8!>4#fc:|fi!l|5R type which it uses for the procedure of this 

fifcv^s, #lx.fi\ ihf^&iS invention, there is no limitation in particular, but 

^0^»#l§yK:*f-f the ligand with respect to 

> K;WiiT&5 0 ifiL^frt^Ji vascular-endothelial-growth-factor receptor 1 

atH^S^fle 1 SUtSH- 5 a # type is suitable, for example. 

LTtt, jfetfrtjfciiJfiH As ligand with respect to 

(VEGF) , *5J:t>^M5ilia vascular-endothelial-growth-factor receptor 1 

■f-lM (PIGF-1) ^^tf&tbx type, vascular-endothelial-growth-factor (VEGF) 

itife U tf> KWfP^O^ft and placenta proliferation-factor 1 type (PIGF-1) 

^#(^0j1^V^5 r. t is mentioned, it can use the these ligand for the 

5 0 * fc, r fi b©g 6ff©S procedure of this invention especially suitably. 

^W^-n-gBSr^trBrJ^ G-ffc'* Moreover, the fragment containing the 

7°^K, ^fcfi^j&fbg-^^-e receptor-binding part of these proteins, a 

fcoTt> <fcv\, synthetic peptide, or a synthetic compound may 

be sufficient. 

[0 0 15] [0015] 
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«\ #^*t£#f®«, mm 
im&mtf khz, mm 

fcfEoTfr*.tfJ:v* 0 in vitro lc 



[0 0 16] 

in vivo 

£ t t>"C# 5, in 
vivo t::*5rt5Jg#.f±, Wx.fiK 

te> VEGF £fcte PIGF-1 ft if 



As cell which expresses 

vascular-endothelial-growth-factor receptor 1 
type, it expresses 

vascular-endothelial-growth-factor receptor 1 
type, if it is the cell which can specialize to the 
osteoclast, there will be no limitation in 
particular, for example, unattachment property 
myeloid cells, the spleen cell, etc. will be 
mentioned. 

Moreover, as shown in Example 7, the cell 
which already specialized in the osteoclast is 
also activable by the procedure of this 
invention. 

What is sufficient is just to perform a culture of 
the cell according to the procedure of public 
knowledge. 

In What is sufficient is just to perform culture 
in vitro by culturing cell by culture solution which 
contains this compound, for example. 
For example, if it is unattachment property 
myeloid cells and is the osteoclast by the 
procedure of Example 4 again, it can carry out 
by the procedure of Example 7. 

[0016] 

The procedure of this invention It can also 
implement in in-vivo. 

In It can perform the culture in vivo by 
administering this compound to in the living 
body, for example. 

That is, it can specialize and form the in-vivo 
osteoclast by administering the compound 
which activates 
vascular-endothelial-growth-factor receptor 1 
type to a biological body. 
Or it is sufficient to make the ligand express in a 
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(DskWiH^i^M^^-^^i^ 1 W body by administering the vector which 

fc3f1~5 V fly K£r&?&i~ 5^ expresses VEGF or the ligand with respect to 

£ £ mi "9 ft PIGF-1 etc. vascular-endothelial-growth-factor 

rttWyK $ * X h i receptor 1 type. 

V\ &-§-fi:£#l£-5--Cfc^rtS: An administration can be either of local 

4-"CfciV\ £#:^<7)Jx administration or systemic. administration. 

ex vivo \t i <9 fr 5 £ £ Moreover, administration to a biological body 

t>"Ct<5o £ftfr>fb ex vivo can also perform. 

#M» * ft itBB'MWj: ¥<D That is, it takes out cell, such as myeloid cells or 

MSt&OtcU sk*gftfemM spleen cell, from a biological body, and 

Wi^^MW- 1 ^£r?Stfcft:$-£<5 processes with the compound which activates 

ffc^fSTTf&SILfcfK foSVfi vascular-endothelial-growth-factor receptor 1 

VEGF ^ PIGF-1 if ©jfof 5 !*} type, or it transduces the vector which 
M^H-?^3£#lgl|c:*f-t"5- expresses the ligand with respect to VEGF or 

V tf> Y^^ktZ)^? $ — £ PIGF-1 etc. vascular-endothelial-growth-factor 

U i (Djffljfe £f£i*j receptor 1 type, by reconstructing this cell to the 

r tX\ ti?Wmifc<DJ&l&t:fe : m inside of the body, it can promote formation of 

"t -5 r t x» 1 5 o ex vivo "Cifa. the osteoclast. 

Wrt&JtatH^g&flc 1 Site:** When transducing the gene of the ligand with 

V K^itHS^-tr^At" respect to vascular-endothelial-growth-factor 

359UI4Sja s flfc#j||BII& receptor 1 type by ex vivo, as long as an 

{£3Hfc L#-S /Ifflfl^miijjg L#-5 expression production may reach the cell which 

W «5 , &M£X^<DMfcm& can specialize in the osteoclast, it can also lead 

I F&M-~f%^tiiX%Z> 0 *3)§ a gene into cell other than this cell. 

W<F>j5m*X, $£'WM&<D : }&f$,& The procedure of this invention is also 

4&ti£rz>ft3a(Dft&-toh1Bfr& applicable combining the known compound 

^ttlJltS C t hX% 5 0 which promotes formation of the osteoclast. 

r<£)i oftik&yob LTfi, #J As such a compound, M-CSF/CSF-1 etc. is 

£tf M-CSF/CSF-1 t£Z&mf mentioned, for example. 

[0 0 17] [0017] 

2. OT^ O^o^^l^ 2. Promoter of differentiation of osteoclast, or 

ft EtPflg 3U (D7^9 V —~i/sf~fi screening procedure of inhibitor 

M This invention offers the screening procedure of 

#3S93fix £fc, ifiiWrt^Jf % the compound which promotes or obstructs a 
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S^S^ft 1 M (VEGFR-1) £ differentiation of the osteoclast, survival, and/or 

M#)b Lfc, ifc-W'M&tDftik, the bone resorption which made the target the 

ioXXf/t.tzit'WWi.^.i: vascular-endothelial-growth-factor receptor 1 

&m~£tzmm-$-Z)\k&m<D* type (VEGFR-1) again. 

9 x )—=-y"^f^5i^W^cf'bo As one aspect of the screening procedure of 

jf.$&R(D7^t> V — =-l/tfjjfe(D this invention, the procedure of having made 

—KDWMb LTfdu jfiiWrt^ the parameter the connection with 

i$M\M7-%:&{$ lit^©!)^' vascular-endothelial-growth-factor receptor 1 

'sYb (0'^^^M\^- Lfc^fe type and its ligand is mentioned. 

fr^ifbfriZo Z<D^?D~-=- This screening, (a) Process which makes 

( a ) ^^jb a•^5# : &T^ vascular-endothelial-growth-factor receptor 1 

ifo-W^it^Si 1 ^^ 1 Mi- type contact vascular-endothelial-growth-factor 

ikf^MOTM/cfiflft^ii or placenta proliferation-factor 1 type in test 

M^^F 1 M£}liM£-£<5l£iL compound presence, (b) Process which detects 

(b) f^jfcWft&iffiiia-f-S:^ connection with this 

lM£t£ifiLlf F^J^ia^-^ vascular-endothelial-growth-factor receptor 1 

fcteJj^i^g^- 1 type, this vascular endothelial growth factor, or 

£r$?ffl-f 3o£Tf, (c) placenta proliferation-factor 1 type 

»^^ffiii*fc«PI§f 51b It reaches, (c) Process which chooses 

pftl:I^t5lS, ^r^tf^" compound which promotes or obstructs this 

felc X V ^Jfe-t"<5 i t j&s~C£ connection, it can implement by the procedure 

r 

<5 0 containing these. 

[0 0 18] [0018] 

McfottKfe, Mz-&, ftML/c Specifically, it combines the refined 

jfilif rt&iMH^g^ft: 1 M vascular-endothelial-growth-factor receptor 1 

( VEGFR-1 ) £ BIACORE type (VEGFR-1) with the golden thin film of 

(Pharmacia Biotech *±M) <D BIACORE (made by Pharmacia Biotech), for 

&#®^3£#£-tfT:}ot, mm example, it mixes the refined ligand (VEGF or 

Ltz }) Jfy K (VEGF *fcfi PIGF-1 etc.) and the refined test compound, 
PIGF-1 ft if) b Wlfcik-a % pours into a thin film, and measures a response. 

^LT^l-MUZ^ 1/*tK Although it does not limit to these as a test 

>^£r)!fJSrt"<5o !)- — >" compound which it uses for a screening, for 

V* S^IMtl-a'^ <t IT example, a cell extract, the expression 

itibt-i^JPg^ix^v^^ production of a gene library, a synthetic low 

fflz.f£* j^WiatttbSEx JUK^-:? molecular weight compound, a synthetic 
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<Y V —(D$&gMMo^ ^-fifejS peptide, a modification peptide, a natural 

^fftpll, -n fifc^:/^ K> ^ compound, etc. are mentioned, 

fjp^;/^ H\ ^^vft-p^ft H 'ffi . As required, it labels suitably the test compound 

%fclf £>tb<5 0 ^ ^ y i/^K: which it uses for a screening, and it is used. 

fflv^SftWk^tttt, As a label, a radiation label, fluorescent 

CTjlJdSfSs LTffl btb-So labeling, etc. are mentioned, for example. 

ffiffl £ LT r±, 0flx. fi v #ctt4I However, it does not limit to these. 

Wis i&XMtlfcfeF&^lfbtiZ) It measures similarly in the test compound 

^ Z.tiio\zfflm$foft\<\ M absence as a control. 

ffik LT^^#i^#^ET"e The concrete operation should just follow the 

t>\plffi\Z-M'fe1r% 0 Mifc&JtZffli literature of public knowledge (Ono, Shigeo and 

fttt / Jk%a<Dji:ffi.\Z-$£z.{ii&\/^ Nishimura, Yoshifumi editorial supervision, 

(*S?j$£ • ISttSlfc m cell technology separate volume 

JISI^ BW Wfc7°v h 3— )V experiment protocol series, a protein 

v/y— X, ^ >v^ ^|£:7 0 n h experiment protocol 1 performance-analysis 

=»— URttftffJI, 0 10*. edition, Chapter 10, pp. 164-1 79, Shujunsha). 

pp. 164-179, 5fW±) 0 By this screening, it can obtain the compound 

V V ——y^KX 9 , VEGFR-1 which promotes or controls the connection with 

bt%!kWfafeV£MmJ--£tz.m£ VEGFR-1, this vascular endothelial growth 

MOT^- lit <Dffi&%%m factor, or placenta proliferation-factor 1 type. 

£fcte^r&Jt"5te^4£l£r#5i Moreover, it carries out the competition 

<h# s "C#<5o ^tz, RIA t L-T connection of the purification ligand and test 

VEGFR-1 hy^vistzMUV compound which carried out the label to 

K*3 i. Tfffl&fc&Vl *m-~ VEGFR-1 as RIA with the same solvent. 

JfiHKfcTaMfc&£"£-S\ After that, it makes it precipitate by anti- 

m VEGFR-1 fitflc-CtfcJRS-fr, VEGFR-1 antibody. 

* ©ftlt*£t£3£ 5 It can also screen by measuring the 

ti^^y-^ymri: radioactivity etc. 

fcnTfil'CfcSo w-tblci t) % #J This connects with VEGFR-1, for example, it 

x. if VEGFR-1 \z. ft£ t , can also isolate the compound (antagonist of 

VEGFR-1 ©JSte-ffcSrWtftfl-fS VEGFR-1) which controls activation of 

fc&VB (VEGFR-1 <DTl/?=? VEGFR-1. 

[0 0 19J [0019] 
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t±, ( a ) itw^^mm^m 

&<fct>\ (c) !J^Mb£f£ii^5 

•So 



The other aspect of the screening procedure of 
this invention is the procedure of utilizing the 
differentiation-inducing type of the osteoclast of 
above-mentioned this invention. 
The screening procedure of the compound 
which promotes the differentiation using this 
differentiation-inducing type of the osteoclast, 
(a) Process which makes cell which expresses 
vascular-endothelial-growth-factor receptor 1 
type contact test compound, (b) Process which 
detects differentiation of osteoclast 
It reaches, (c) Process which chooses 
compound which promotes this differentiation, it 
can implement by the procedure containing 
these. 



[0 0 2 0] 

iALTM$t5 0 *^y- 



[0020] 

Although it does not limit to these as a test 
compound which it uses for a screening, for 
example, a cell extract, the expression 
production of a gene library, a synthetic low 
molecular weight compound, a synthetic 
peptide, a modification peptide, a natural 
compound, etc. are mentioned. 
Moreover, when using a gene as a test 
compound, it transduces the gene into the cell 
and makes it express. 

As cell which it uses for a screening, it 
expresses vascular-endbthelial-growth-factor 
receptor 1 type, if it is the cell which can 
specialize to the osteoclast, there will be no 
limitation in particular, for example, 
unattachment property myeloid cells, the spleen 
cell, etc. will be mentioned. 



[00 2 1] 
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^£»lh5l^ VEGF&i 
UV$ ft It PIGF-1 £ £ -frT 



Specifically, it adds a test compound to a mouse 
myeloid-cell culture system, for example, after 
cultivating for seven to ten days, it measures 
the number of osteoclast to form. 
It chooses a compound which the number of 
osteoclast increases significantly by adding of a 
test compound. 

When adding a test compound, it may make 
VEGF and/or PIGF-1 live together, and may 
choose the compound to which it makes the 
number of osteoclast formed increase more. 



[0 0 2 2] 

i m\zwm?m lxz<d 
SMfitft i §at&*© 

JhW^atH^W 1 



[0022] 

It can consider what has various point of 
application as a compound obtained by the 
above-mentioned screening. 
For example, what acts on 
vascular-endothelial-growth-factor receptor 1 
type directly, and promotes its function, the 
thing which acts on the molecule which it 
connects with 
vascular-endothelial-growth-factor receptor 1 
type, and promotes the function of this receptor 
indirectly, etc. are contained. 
The point of application of a compound is 
verifiable with various control experiment. 
For example, it makes the cell which carries out 
the excess expression of this receptor by 
transforming of the 

vascular-endothelial-growth-factor receptor 1 
type gene, and the control cell contact a test 
compound. 

By verifying whether compared with the control 
cell, it promotes a differentiation of the 
osteoclast significantly in the excess expression 
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f-feftcD VEGFR-1/Fc^r^ 7^ cell, it can judge whether this compound is 

fiW^BT^te VEGFR-1 promoting vascular-endothelial-growth-factor 

<D S jfe^f rt^itOT^-SW 1 receptor 1 type activity. 

M^M&^K^-f^ (^tcteV Moreover, VEGFR-1 / nature of Fc chimeric 

^Fg^K^y) £r-atfll protein given in an Example, and soluble 

&Woftj£-YXWL l WM§(D / Mk VEGFR-1 etc., it performs detection of a 

c9^ffi£|W)iiMTV\ ^<DMM differentiation of the osteoclast similarly in the 

MBtit^MA^'n-M^fD presence of a protein including a 

^t&^itl-SStt^jfiWt;-^ vascular-endothelial-growth-factor receptor 1 

WdZmiR-ttHf, ik^fafetgM type extra-cellular magnetic domain (or ligand 

S-T-Si^ft: 1 MO V 13 V L joint magnetic domain), if a compound with high 

Tf^ffl-f 5-fb^#j£#5 r t # activity which promotes the differentiation to the 

"C#-5 0 ^fcf± s ihlfft&i^it osteoclast significantly compared with this 

B^f-iS^ffc 1 MiafS^-^r^il-f control experiment is chosen, it can obtain the 

ZMft^i-— HfeVk%?Kfe~f compound which acts as 

5^{££3§^t"5lffl!l&&£f£ vascular-endothelial-growth-factor receptor 1 

ttmtLXmm<D$itilZft\,\ typeligand. 

ikft%<D%)&fi^m&foZ>fr%: Or it can also confirm whether the effect of a 

5iiB-f-5 r t hX% So roJ: compound is inhibited by performing as a 

5f-L^ h&ik&tydftth^fa control similar detection in the cell which 

fcigM^7-%:^t$lM%ft1r 5 expresses the variant which suffers deficit a 

$#Mo#'fb£{EjfH-5^£ loss in the cell which suffers deficit a loss in the 

Wfei'Z)^ bfcn[$&XhZ> 0 $. vascular-endothelial-growth-f actor receptor 1 

fc, 7s W s y<!f%: s M-CSF type gene, or kinase activity. 

O^MW-Xh 5 c-Fms Thus, it can judge whether a certain compound 

fcW-tDfffeTX'fr o i)\ promotes the differentiation through 

& c-Fms £^£-£fclfflfl££ffl vascular-endothelial-growth-factor receptor 1 

V ^Xff V \ M-CSF/c-Fms type of the osteoclast. 

5 v / ^^^^r^S f rLT*3< i £ Moreover, it performs a screening in the 

h X i* <5 0 presence of the antibody with respect to c-Fms 

which is a receptor of M-CSF, or it can carry out 
using the cell to which it mutated c-Fms, and 
can also interrupt the signal through 
M-CSF/c-Fms. 

[0 0 2 3] [0023] 
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±.&*&W<D$L'WM&<D / Mkffi It can also perform a screening of the 

M£r#Jffl LX$£'WM&(Dftik compound which obstructs a differentiation of 

^W^-thW^tfoV)^ t> y — ~ the osteoclast using the differentiation-inducing 

V sf^fttl 0 - t h "TibT^ type of the osteoclast of above-mentioned this 

5 0 :©^^!)--^U(a) invention. 

?&ifc-fl^fe#£T\ ifa-W^ii This screening, (a) Process which makes cell 

Mm^m^im^^ir^m which expresses 

m^skWiH^Mm^fzak vascular-endothelial-growth-factor receptor 1 

^if^ilS-f- 1 i^iftb^tSI type in test compound presence contact 

( b ) !fflfl£c£>M;, vascular-endothelial-growth-factor or placenta 

*3J:t>V^^H'teSilX^^ttS-f proliferation-factor 1 type, (b) Process which 

&TMs (c) !£^Jj5c, detects formation of osteoclast, survival, and/or 

&it>V*/cte#TO£ bone resorption 

P!H-f -S-fb-g-fe&rlt^-f 51 It reaches, (c) This formation, survival, and/or 

6> ^r'atf^'ffi^ X <9 ^J(Si~<S process that chooses compound which 

- i:^WtbTfc5 0 obstructs bone resorption, it can implement by 

the procedure containing these. 

[0 0 24] [0024] 

^f*Wf-fi, 0!lx.tf, VEGF t. Specifically, it adds a test compound to a mouse 

fete PIGF-1 ©#ST, ~?^7. myeloid-cell culture system in the presence of 

'Wmm^mmm^mit^^ VEGF or PIGF-1, for example, after cultivating 

fet)Q U 7~10 0 mut&l tfc^, for seven to ten days, it measures the number 

±f&-f 5 £ m £1" of osteoclast to form. 

5 0 ^^HHcJ; f 0$£'WM&%:f)^ It chooses the compound that the number of 

M\zM'P~f Si 5 ts:ita-^0^M osteoclast reduces significantly by adding. 

[00 2 5] [0025] 

#$£$M<DX ? ]) — — -ysf\ztetf It can perform the manufacture of myeloid cells 

5 x ^M^OMSH^MJ® in a screening of this invention, formation of the 

<£>^J$4o i XI/t.tc l~5.±ff-<D$l osteoclast, and/or a measurement of survival as 

Mti, Mz-&MT<D£ ?\CLX follows, for example. 

fTfc 5 - t 5 0 <Manufacture of mouse myeloid cells> 

5>*#fliiM3<7)p|®l>6~ The mouse of six to 12 weeks old (C3H/HeJ;) 

12 r> 7, (C3H/HeJ ; 0 It takes out the femur and tibia of a CLEA Japan 
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ur) (D^M'WRmm^ aseptically, it cuts off the osteoepiphysis and 
W U ^(D-WttiZ extrudes myeloid cells by a 1 ml (alpha)-MEM 
^OflH, 1 IH-3o medium (fetus blood serum, the 100-unit/ml 

26G Wtr^rtttffc v' U y^"C penicillin G, and 100 microgram/ml streptomycin 
1ml <Da-MEM (10%^ are included 10%) by the syringe which 
iSjfiL^, 100 ^(fc/ml ^—i/ U y attached the needle of 26G 1 time respectively 
G, 100 {j, g/ml 7. h V7° h from ends, it collects waiting and its supernatant 
v'^'&rll'tf) "C#MlfflflS^rlf L until bone residue precipitates after improving a 
Hi U & < t 0 -i 5/ r y ? Lfc pipetting. 

&#&£tf*ifcJK'f 5 It prepares the myeloid cells for 1-2 times 

^t(D±^ SrlalJlKf So -fc^M washing and an assay for it by a still fresher 

K%mt£i%MT» 1-2 Hlifev\ medium. 

Ty±4f$ (D'WMM^MU'f' <The osteoclast differentiation forming method> 
5 0 It suspends the above-mentioned myeloid cells 

<$#^fl$#«J#&>±iE<D in the (alpha)-MEM medium which contains [1, 
#M#fflI££ lO^M <Df£\m V* 25 (OH) 2 D 3 ] in the activated vitamin D of 10 8 
X^Dfc [1,25(OH) 2 D 3 ] Sra M. 

tf a -MEM cf 3 K ft AsM £ It prepares to the density of 2*10 6 pieces cell / 
-fr, 2xi0 6 MI&/ml O^feK ml, adding a test sample solution to a 96 wells 
PMU 96 He 180// plate 20 microliter with 180 microliter and it 

1 1 M&SWfrt$&&20/i\ Mz., cultivates at 37 degrees C and 5% C0 2 , and for 
37°C , 5%C0 2 T% 1 * ft tt 2 M one or two weeks. 

SU&^-fSo ^^WJ, 3~4 BPal In the meantime, it exchanges three fourths of 
ffiX'igM<D 3/4 &$rLV\lg:H& media for a new medium at intervals of 3-4 
££JfcU ^fcfcteMK£H£JK days, it newly adds the same amount a test 
£(pUt?3s;fjni""<5o sample solution. 

< « <D m fefe > ttMHP J& <The identification method of the osteoclast 
<D-? — jJ—MMX*fo% TRAP A matrix dyes TRAP (tartaric acid resistance 

(rS^^ffiiati^Hl^ ^777 acid phosphatase) which is a marker enzyme of 
££WT»s£f 5 8 BP the osteoclast. 
^±KOi#^#fl&$MS£:T-fe h Namely, after fixing the above-mentioned 
> ~ # 31 ^iifl'Cit Lfc culture myeloid cells with acetone- citrate buffer 
Ik , i5K#ST"eSf solution, it makes a matrix (Naphthol 

( Naphthol AS - AS-MXphosphate) and the pigment 
MXphosphate ) t & St (Fastredviolet LB salt) react at 37 degrees C by 

(Fastredviolet LB salt) £ 37°C a tartaric acid presence for 1 hour. 
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T* 1 mm&fc ^S^fcfcf? It dyes (Takahashi, N.etal., Endocrinology, 122, 

(Takahashi, N. etal, and p1 373 (1988)). 
Endocrinology, 122, p1373 
(1988)) e 

[00 2 6] [0026] 

'WmW.ommte, Moreover, it can perform a measurement of the 

ffl V pit J&fffifc&m v vr.fll*. bone resorption as follows, using the pit forming 
tfOT£>J:5{-fr k method for having used ivory. 

5 0 *SFi«5i:^ 6mm, 1mm It produces diameter 6 mm and a 1 
/?<£&3f®*7^*£ft:$!u mm-thickness dentine slice from ivory, it 
£ 80%T^a -/Hf sterilizes by carrying out the ultrasonication of it 
»lt5;tl:J;^It in 80% alcohol. 

<5o a-MEM^-C»t/c^, After cleaning by a (alpha)-MEM medium, it 
#*7-T 7s £ 96 £ x;^w moves each slice to the well bottom of 96 well 

Yco^^^mmu Z<D±T° plate, according to the procedure of the above 
±§B ra-fr^flS^Mfej <D "osteoclast differentiation forming method", it 
^ffil^oT#MM^b£&# carries out that it is differentiation-inducing of 
MK&ZMmm~fZ> 0 1 *tcl*2 the osteoclast from myeloid cells on it. 
mrm. ttWx^J *±©flfc It dyes the osteoclast on a dentine slice with the 
#*lte&±£TRAPSfeftS#:T above-mentioned TRAP staining in 1 or two 
U 0.25% MJ/i/y- weeks, it processes by 0.25% trypsin- 0 02% 
0.02%EDTA TMfcfcau * EDTA overnight, it shaves off the cell on a slice 
7>T ^±©<wa4:;> by a silicone scraper. 

W'*— T?8!l«JJ&5 0 M^rM* It observes pit on a dentine slice (absorption 
74*±<Dpit {m.m.m Zmm cavity) under a microscope, it can investigate 
iTT'IiL, -t ©ft* fcfi pit the bone-resorption activity (bone degradation 
fcfc D ©^ 2/ ^^ftSrimrrs. activity) of the cell by which it was carried out 
-£fc±B#K*IW&J:!>5MfcR from myeloid cells that it is 
mZtitzmm<Dit»Mtt®L <# differentiation-inducing by measuring the 
Wmsm SrSW^S Z. £ mx*% number or the number of meshes per pit. 
<5 Q 



[0 0 2 7] [0027] 

±E*»W©^* y The screening system of above-mentioned this 

ft, W.'WMttXD'Mmmmo invention is useful in order to isolate the 
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V — =■ compound which promotes or controls various 

£vf\ skWPV&igM^ir^fa signal transductions which are not limited to the 
lM&ft-f Sflfc^J&S^-JvHg screening of a medicine which performs the 
. ^*{Eii*fcfiWJ^Ji-5^^ differentiation induction of the osteoclast, but 
Sr¥St"f 5fei?)lw^rffiT&5o intervene vascular-endothelial-growth-factor 
Witf, *mW<D*? receptor 1 type. 

V^k'&s ife.f'lf ^^r-IEii^fcfl For example, it can use the screening system of 
WJ-f &Mffl<DX? ]) ——is? this invention for a screening of the medicine 
(^ffiV^i b&~r>itfe-VhZ> 0 j& which promotes or controls a blood-vessel 
fWitOT^^ft: 1 mnsk derivative. 

Wfr^ll^LTV^fctf), * Since the vascular-endothelial-growth-factor 
^^MWi-^it-B-^l/tskW receptor 1 type is participating in angiogenesis, 
WMfcM'$t~i-& fz£><DMMt t it can utilize the compound which adjusts this 
T^iJffl-f 5i t&T*%Z> 0 jfoj? activity as a medicine for controlling a 
^^ffiti^SL^T s/ir-f-f 5 r blood-vessel derivative. 
£te^ltT£>5<£>-e\ It is complicated to assay a blood-vessel 

*m 5 ^ <b induction activity directly. 
"C\ J; DWTM^;*^ y — = Therefore, by using, the osteoclast derivative 
Zfr? Z.btfX°%% 0 ^^co^, type of this invention, it can perform a screening 
^i;--^^ ±feM-<fc more easily. 

WL-Wmmomfc, &£Xf The actual screening should just perform 

/^tcte'WW.ViZ&l&mitta'im formation of the osteoclast described above, 
%-f%\k-&m(D7.1> y—=-issf survival, and/or the bone resorption like a 
tWl^^iK-l/tX^^o ^<OX? screening of the compound which it promotes or 
y x V) obstructs. 

MM»J«, m^-f'bm^M The blood-vessel derivative promoter obtained 
^mmmtet'tDmm^ «fc by this screening is useful as a medicine for 

ti/fcifcW£??££l£5fc£><£>^ reproducing the blood vessel lost, for example 
Mb LT^ffl-C&So igUcjfiLlf by illnesses, such as myocardial infarction and 
mUmmnffllSMk LXftf8 cerebral infarction. 

"C$)5 0 #f#» <Jr LTIi, Conversely, the blood-vessel derivative inhibitor 

1"^T <D mmmm^mif h *i is useful as an anticancer agent. 
^° All the solid tumor is mentioned as target 

cancer. 

[00 2 8] [0028] 
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3. ®#mfa<D&fa<Dtemm* 
(i) {mm 

0^- (VEGF) £ op/op 
SS^M£tL, VEGF CD 

ft* d ^u&asiijaH^ i m 

(PIGF-1) Srft-^-t-srifcJ; 
o T t) VEGF d: |r]# 
^«£*L7c 0 -Tfcfc^ VEGF 

^^^wiifa.Wrt&itfiiE-? 
v^ 0 



3. Promoter or inhibitor of differentiation of , 

osteoclast 

(1) Promoter 

In this invention, the osteoclast is formed by 
administering a vascular endothelial growth 
factor (VEGF) to an op/op mouse, moreover, 
the osteoclast was formed by administering 
placenta proliferation-factor 1 type (PIGF-1) 
instead of VEGF as well as VEGF. 
That is, it was shown that the signal of VEGF is 
through vascular-endothelial-growth-factor 
receptor 1 type. 

This fact shows that the compound which 
makes a target 

vascular-endothelial-growth-factor receptor 1 
type serves as formation and survival of the 
osteoclast, and a medicine which adjusts the 
bone resorption further. 



[0 0 2 9] 

»Hf« i wzmmtz^ 

* ft tt# WW &{&mt Zfztbff) 
t feSJliLtf rt&mB9?$$# 

fife, ifWlB^St^i 



[0029] 

That is, this invention relates to the medicine for 
promoting formation of the osteoclast, survival, 
and/or the bone resorption which uses as an 
active ingredient the compound which activates 

vascular-endothelial-growth-factor receptor 1 
type. 

In the compound which activates the 
vascular-endothelial-growth-factor receptor 1 
type used as the active ingredient of a 
medicine, for example, besides what is 
connected W ith 
vascular-endothelial-growth-factor receptor 1 
type and is activated (agonist of a receptor), the 
compound which promotes the connection of 
vascular-endothelial-growth-factor receptor 1 
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iMfrt&i#5fiB^^fls 1 Ml- type and its ligand, is contained. 

*ti~<5 }) Jfls }?ifi2£\f btbSo As a suitable compound, the ligand with respect 

ifa-t^^OT^-S^f* 1 MO to vascular-endothelial-growth-factor receptor 1 

y K t LTfis Jkffrt^JS type is mentioned, for example. 

560^ (VEGF) *3 i TOffilt As vascular-endothelial-growth-factor receptor 

580*13! (PIGF-D tffcibft 1 type ligand, the 

T^-5o £fc, ±IE<Z>;*.^ y — vascular-endothelial-growth-factor (VEGF) and 

=->y\z.£9&t>ti?>4k'aWil$: placenta proliferation-factor 1 type (PIGF-1) is 

fflv^Tt>J:v\ r©±5^ known. 

in vivo s ex vivo, £fcfi Moreover, it is sufficient to use the compound 

in vitro T\ $c#$BJI§<E>7l : 0fifc£:p obtained by the above-mentioned screening. 

M U tfc, ;it?H~ Such a compound is in-vivo, ex vivo, or in-vitro, 

ZtcfcOMfflt LTJBl^ bft and it derives formation of the osteoclast, 

5 0 £fc s %E.W.K¥k-5-LX^R moreover, it is used as a medicine for 

iR^iliiiOfcft^fflV^S i i fc maintaining the survival. 

~C#5 0 JfiWrt^iiJitia^- Moreover, it can administer to a biological body 

(VEGF) ^ffefl&i^MfM^- 1 §J and can also use for promotion of the bone 

(PIGF-1) &£Ww^fr£ resorption. 

tS-^-"t"5'#'n-^fi % ^fabUS In the case where it administers protein, such 

WZM^^tzte ex vivo -CJS as a vascular endothelial growth factor (VEGF) 

-§-*t"5.£**Mc, ^tbbO^SM and placenta proliferation-factor 1 type 

£=1— K-*-5«|*4:JflV^fcaH£ (PIGF-1), besides direct or ex vivo 

■^-fl&Sffcif fc#x:bix5 0 ^ administration of these protein, the gene 

©^ti^S^IiLTtt, # therapy using the nucleic acid which codes 

*S^ J ^{&|H]$g§J#Mj!m& these proteins, etc. is considered. 

H&^fbfri, £fc, ##t?pS As illness which is the target of a treatment, a 

ffiiicDfc&Mzi'feffl-f 5 i 1 1> "T bone marble bone disease, low rotary 

it^feSc osteoporosis, etc. are mentioned, moreover, it 

can also use it for fracture healed promotion. 

[0 0 3 0] [0030] 

(2) pi$£q (2) Inhibitor 

##WfiiMfff*i&i#5S0 Moreover, this invention relates to the medicine 

T^MW- 1 MoStt'fkSrPfi^f for obstructing formation of the osteoclast, 

Zikiatfo&^^foftb'tZ), Wi survival, and/or the bone resorption which uses 

Mfl&OTFM, as an active ingredient the compound which 
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£fcfi#Ki&£rl&^t"3fcfctf> obstructs vascular-endothelial-growth-factor 

MMKM~t^> 0 receptor 1 type activation. 

mat, 0>Jx.ff, ik^tHfeigM ' What connects with 

H^S^lSlt^LT-tO vascular-endothelial-growth-factor receptor 1 

?2H?!Hb£liLlH~5 1><£> (S^ft: type, and obstructs the activation, for example 

0) T># h) ^ik^fafe (antagonist of a receptor), the thing which 
tgrnm^mklMtZtDV tf obstructs the connection with 
>Yt <Dffi& £ Pl^1~ 5 1> <D & vascular-endothelial-growth-factor receptor 1 
if ^'a^tbSo Lfc type and its ligand, etc. are contained in such a 
£51^ ifiif^MOT^S:^ compound. 

f$ i ^(7) V jfy As shown in the Example, an administration of 

£>i£-5-f3u KctJfa.^rt the antibody with respect to the 

j&lt^B^g&ffcl vascular-endothelial-growth-factor receptor 1 

£Pt^U ^fl-lfflflSic^^^ type ligand obstructs the connection of this 

•tirfc (^M^'J5) 0 r.GD<fc5l^ ligand and vascular-endothelial-growth-factor 

jftLTOMOT^-S^ft: 1 M£ receptor 1 type, (Example 5) which decreased 

tetter (D Vtfy K 5 frtf£ the number of osteoclast. 

l!tfllllja©Mv *5 Thus, the vascular-endothelial-growth-factor 

£V/'£tztt l Wm&%:V&^'tZ> receptor 1 type or the antibody with respect to 

tcti)(D^W<DMMb LX^m the ligand is useful as a medicine of this 

T*&<5 0 fetf^fo^^ffiV^S^-^ invention for obstructing formation of the 

teu fc bJSfttffck L< (it bfet osteoclast, survival, and/or the bone resorption. 

f£~T?fc<5r <h/5 5 #f^ LV\, ^./c> When using for an antibody therapy, it is 

jfc.W&itOT^^ft: 1 desirable that they are a human-type antibody 

Fc t (D5rt y^&Wteif, or a human antibody. 

L/cjfiLf^&if Moreover, an administration of the 

1 3SS&ft©i£-§-fi, U vascular-endothelial-growth-factor receptor 1 

;# ' > K £ fnf 5 £• ^-f type protein changed to soluble types, such as 

(H2&#|3) 0 *imH<V$:®m-± nature of chimeric protein of 

^^f^t^&i" 5 0 vascular-endothelial-growth-factor receptor 1 

SSKti^^W^Jf-^jf^ type and Fc, is (Example 3) which shows the 

fflv^ti<5 0 $.tz, ±.tZ<DX? effect which neutralizes the ligand. 

1) —~yjf\z <fc t) # b ti^-fb-a- Also naturally, a soluble type receptor exists. 
#>&r,fflV N "C& =fcV\> Such a protein is also used suitably for the 

medicine of this invention. 

Moreover, it is sufficient to use the compound 
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obtained by the above-mentioned screening. 

[00 3 1] [0031] 

5 ft-ffccH^fi, in vivo. Such a compound is in-vivo, ex vivo, or in-vitro, 

ex vivo, ~£tzfe in vitro T? s $c and is used as a medicine for controlling 

•W'jmR&tD&f&jo £tf/iztzte± formation and/or survival of the osteoclast, 

&&fflM~f Ztztf)(DMffl t LT moreover, if it administers to a biological body, it 

fflv^^b, £fc, ^f$t-S4-i~ can control the bone resorption. 

tUf#®iR ^^Jl" 5ri ^"C As illness which is the target of a treatment, the 

£<5 0 ffiW<D%i$ib tZS&Bb bone destruction in a bone metastatic cancer, 

L"Oi, #I*IM, rti an osteosarcoma, high rotary osteoporosis, the 

fij^/i^^A hypercalcemia, and a rheumatoid arthritis etc. is 

ifiL^Ms UttMtH ^^jetf mentioned. 

[0 0 3 2] [0032] 

(3) fiffMb (3) Formulating 

^#lfflSSco^b, $o£TI The compound which adjusts a differentiation of 

/£fcfi#$i|X£ptH"5'fb-p- the osteoclast, survival, and/or the bone 

%*?ih f l?W^$:Mffli1~ : 5ik-a-%) resorption, and the compound which adjusts a 

IX in vitro t.tzU inyivo blood-vessel derivative is useful as medicines, 

@*t|X<7)I$ifi£iJ such as regulator (a promoter or an inhibitor) of 

~£.fzlt$\fflM) ^ t.fzlit]kWWM- the bone resorption in in-vitro or in-vivo etc., or 

ommMmmm^tcnnmM) regulator (a promoter or an inhibitor) of a 

ftb*<Dmfflt LT^T'fcSo blood-vessel derivative. 

*3£WoMfflte&$ifctift9Z^K$o The medicine of this invention may be utilized 

tf&s&Mb Lt, ~£.tc&MM& as the test in test research etc., and a 

<£>^B&£ fcte:7&;S5CDfc#>c7)g^ pharmaceutical for prevention of various illness, 
t L xmm £ tin Z> . #3§PJ (Dora treatment. 

MfflK. moMMt fcteM t It can also use the medicine of this invention as 

^KUfftlfo h-f& z. t h a composition with the other solute or the 

5. Wtftmt&nftfa *5 solvent. 

J; XI/ £ fz fi#5&ilX £rjjSffr-f- 5 When using as a pharmaceutical the compound 

fc^i^jfaf^^lifrfS-fb which adjusts a differentiation of the osteoclast, 

-n#J^£rl5E|£<!r LT^V^SNj- survival, and/or the bone resorption, the 

t£fi, fl^&S#£iir$M&#fc compound which adjusts a blood-vessel 
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ift-S-fS JstfMc, 4^nE>$t#J*£ derivative, etc., besides administering the 

W^jfeti tJlSS^HbL-C^^ compound itself to a patient directly, it can 

ff o i t h "Tit'Cfe-So ^Jx.fi\ formulate by the pharmacological procedure of 

^3^±f^£tb5tef£t> L< public knowledge, and can also perform an 

ItBfc, AfW^fi, MtR^ administration. 

^ffi^^Tks ft£#»?ft, ?UL£iJ, For example, it is possible a pharmacologically 

^#J& acceptable support or a medium, and to 

^MH^fr^TS^WbL formulate in combination as appropriate 

TS#1-5r bfi^x.tbfo& 0 specifically with a sterilized water, the 

0^4fis WiM physiological saline, a vegetable oil, an 

F*3&&1\ #Mf*r£tt N ^TfetJ emulsifier, a suspension agent, a surface active 

telf<D{%l)\ agent, a stabilizer, etc., and-to administer. 

fefaifo, ffifotf), Sfctt The administration to a patient can be 

^P^^^H^-^^^po^rfet performed by, for example, the procedure 

<£ D^tV^ 5 -So -f^t^7i^<t well-known to those skilled in intranasal, 

Dfe^i-SSHHi, — HxW^te bronchial, mesothelial, muscle, or oral way, as 

£ktt#J#<t£tK M^KfoCX well as the injection in an artery, an intravenous 

if ffl<DS^^riPx.T t i V V £ injection, a hypodermic injection, etc. 

7c, V ^y—M.t.tclit^M'a]) When administering by the in vivo method, 

y — M, > s( $ J ;\s 7, generally it is considered as the injection etc., it 

(HVJ) - y *K y — j>, ^) co^ is sufficient to add an as required usual holder. 

HlwLfclHa te, W%£ Moreover, when it is made the form of a 

m>bftMW4fcW&%\$t<D V liposome or membrane-fusion liposomes 

tfy—J±mfflt-i-Z>Z tmx^ (Sendai-virus (HVJ)-liposome etc.), it can 

So S-^ftf^ ?&I©|^ & consider it as liposome tablets, such as a 

^ftltWt^ suspension agent, cryogen, and centrifugation 

'(-i^IKrfS/^ concentration cryogen. 

tilifM^^R4-M : tM'^M^ii' It fluctuates a dosage by the objective of a 

5- ttf»\MX*hZ> 0 £7c, ^ treatment, a patient's body weight, age, the 

ik&W DNA fc. J: a — K£ administration procedure, etc. 

tb 5 5 t><Z>T*fctL«:\ f£ DNA However, if it is those skilled in the art, it can 

£ mfcTfeWffl^? # — ^jfifijA choose a suitable dosage suitably. 

jtiE^/o^^rfir 5 - Moreover, if this compound is coded by DNA 

it gets, performing built-in and gene therapy 

jt^^if}, Slt^ ^fr$l to the vector for gene therapies will also be 

^(OmWlE^m^ma. <9 considered in this DNA. 
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It fluctuates a dosage and the administration 
procedure according to a patient's body weight, 
age, the symptom, and many of which active 
factors of an active ingredient. 



iS4ff±, Mftti 0.0001- 

100mg N m t. U< ti 0.001- 

10mg <D^ffl\HX°foZ> t%z.b However, if it is those skilled in the art, it can 

fri5 0 choose suitably. 

A dosage is usually 0.0001 - 100 mg, it is 
thought that it is preferably within the range of 
0.001 - 10 mg. 



[0 0 3 3] 



[0033] 



[Hi] [EXAMPLES] 

J^.T> *%W&MMM\z3: !? M Hereafter, an Example demonstrates this 

ftKHZ-ffifi-tZliK ^ISMfir. invention concretely. 

fot3^M&\KW%£]nZ> tOT* This invention is hot limited to a these Example. 



Wi-wm^mm^mt't vegf <d 

M-CSF/CSF-1 ©iSttSrft5feL 
7t osteopetrotic (op/op)-^ £ 
fc*5V^T\ tttiftft M-CSF 
VEGF asftfltU 

fr*m-<z>tctf)^ $. -f , 

rhM-CSF , rhVEGF165 , 
rhVEGF121, *fctt rhPIGF-1 
£ 12 Hf^fiO op/op 

S^&SrfTofc. op/op 
**£*<E>llllgIE?i?flfl5: (+/?) 

(Kodama, H. et al. 1991. J. 
Exp. Med. 173:269; Kodama, 
H. et al. 1993. J. Bone Miner. 



[EXAMPLE 1] 

The effect of VEGF which it exerts on osteoclast 
formation 

Osteopetrotic which lost the activity of 
M-CSF/CSF-1 In a mouse (op/op), VEGF 
carries out the complementation of the deficit of 
functional M-CSF, in order to investigate 
whether it can support formation of the 
osteoclast, it conducted first experiment which 
administers rhM-CSF, rhVEGF165, 
rhVEGF121, or rhPIGF-1 to a 12 day-old op/op 
mouse. 

It indicated an op/op mouse and its belly normal 

solid (+/?) of this before. 

It produced (Kodama and H.et 

al.1991.J.Exp.Med.173:269; Kodama and H.et 

al. 1993. J. Bone Miner. Res.8:45). 

Whether a mouse is an op/op inheritance type 
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Res. 8:45) 0 -v <y 7, & op/op it identified, when there was no incisor eruption at 

eS-C4>3i&»W\ 11 BiTM 11 day-old. 

$ftt}j$* ft V N r «}; Id J: t) Ir)^ L It performed the administration to cytokine 

tz 0 XWiztzfe and/or the op/op mouse of an antibody as 

Jnft <£> op/op -v ? follows. 

KT©! 5 tw^TofCo 5m g © RhM-CSF of 5 microgram (Austral Biologicals, 

rhM-CSF (Austral Biologicals, San Ramon, CA), it intraperitoneal^ 

San Ramon, CAh rhVEGF165 administers rhVEGF165 (Genzyme, 

(Genzyme, Cambridge, MA) , Cambridge, MA), rhVEGF121 (Genzyme), or 

rhVEGF121 (Genzyme), £fc rhPIGF-1 (R&D Systems, Minneapolis, MN) to a 

ti rhPIGF-1 (R&D Systems, 12 day-old op/op mouse, it killed to the third day 

Minneapolis, MN) ti^ 12 Bin after administration. 

CO op/op -v ^^^fll^rtjg-^ When administering an AFS98 rat anti- mouse 

U S4^3Bll:f|i;Lfc 0 c-Fms monoclonal antibody (Sudo, T.et 

AFS98 htfL^trx c-Fms al.1995.0ncogene.11:2469), it administers by 

^^Hnfl* (Sudo, T. the dosage of 750 microgram / mouse to the 

et al. 1995.0ncogene. intraperitoneal of a mutant mouse twice 24 

11:2469) £&-§-1-"5#"£-fi N f- hours 2 hours before a cytokine administration 

4 >U-$-<D 2 0f^m, & and after a cytokine administration, it killed on 

WW h >¥k5-(D 24 B# the 3rd after a cytokine administration. 

Wfc<D 2m, %tW* V X<Ol83& It performed the count of the osteoclast as 

rt^ 750»gl'r$x<Df8mv&. follows from the killing. 

#U f-^f h % 4 3 0 It anesthetizes an op/op mouse with ether, it 

U^N&Lfco IWR*»fe*#jlWa perfused the peliodate lysine- 

Wf+fc^T'taWTOJ: 0 fcfro paraformaldehyde fixative (pH7.4) from the 

fc 0 op/op v^x^x-f/i/T descending aorta 4%. 

Jwi^U 4%^!) ^-r— h-y is The femur performed the decalcification in ten 

y-/-!7*;i/A7^ft R®£ days in EDTA (pH7.0) 10%, and embeded it 

W. (pH7.4) £TfT*Ib»b with the paraffin. 

M 10% It produces the vertical section cut piece (7 

EDTA (pH7.0) tf 3 "? 10 BfflJft micrometerthickness) of the center section of 

#/U^£i>,£fTV\ ^7 7^ the sample containing the whole femur, it 

MffiL/to ^ffii'Pr^ffc&r-atp indicated dyeing by tartaric acid resistance 

UWcDtp&fficofflmtyfr (7/z m acid-phosphatase (TRAP) activity. 

J¥) SrflMRU ffi^^ffitittt^ It performed counter dyeing by a deed (Kodama 

tt*777^-f (TRAP) i£ and H.et al.1993.J. Bone Miner. Res.8:45; Niida, 
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&\z£Z>%k'&&SJM%ZWtLtz. «t S.et al.1994.J.Bone Miner.Res.9:873) and the 

5t£frv^ (Kodama, H. et al. hematoxylin. 

1993. J. Bone Miner. Res. 8:45; It counted the TRAP positive cell with a 2 . or 

Niida, S. et al. 1994. J. Bone more nucleus as osteoclast. 

Miner. Res. 9:873), h^f-v- It counts six cut pieces obtained from the 

V ^X*% Ptk&%ft'D mouse of three solids, it required for the 

tz a 2 TO±«£^o TRAP average +/- standard deviation. 

Plt^fflIS^^#»<b LTltic Some cut pieces performed Azan dyeing of 

tfc, 3fl#<7)"v?*/&>f>#fc Mallory (Mallory). 

6^jf£ft$cu ¥-m±mmm 

vdU- (Mallory) (DT^l/$k 

[0 0 3 4] [0034] 

^ 1 {ci^fJ; 0 Jifa^H-T- As shown in Table 1, it is either of the 

<DV^-ffrifr 5/x g <£> 1 H|cDi£-^ above-mentioned factors. One administration 

KJu f£M^ £ * fc*3 it 5fi£#£ffl of 5 microgram was enough for formation of the 

fo<DBl$\z.t±-i-ft-Vbi1ti>K osteoclast in a mutant mouse. 

rhVEGF (rhVEGF165 *5 «£ 15 However, the formation by rhVEGF 

rhVEGF121) ^ rhPIGF-1 K «fc (rhVEGF165 and rhVEGF121) or rhPIGF-1 was 

511(1 rhM-CSF fc<fc3fcE> 60 to 70% compared with what depends on 

tClt-<60~70%-e$)ofc 0 T^ rhM-CSF. 

# h h LXftM~$-&ffl The anti- c-Fms monoclonal antibody and 

c-Fms ^7^n — -JvVgtfle, AFS98 which act as an antagonist (Sudo, Tet 

AFS98 (Sudo, T. et al. 1995. al.1995.0ncogene.11:2469) decreased 

Oncogene. 11:2469 ) fi , formation of the osteoclast by rhM-CSF even to 

rhM-CSF K i5«fiSS(Di about 25%. 

f&%%) 25%fc£-C$fcJ>$-Br?t However, it did not decrease the formation by 

fiK rhVEGF ^ rhPIGF-1 K £ 5 rhVEGF or rhPIGF-1. 

JF^fi^^-frft/^ofco Z.<D From this, c-Fms carries the response to 

^bfrb, c-Fms f4 % $c#HBfl£ M-CSF of an osteoclast progenitor cell. 

wMBtiUfD M-CSF ^<Dlfc%% However, not carrying the response to VEGF or 

i^LTV^^, VEGF ^ PIGF-1 was confirmed. 
PIGF-1 -<DJ»«^LT^ 
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[0 0 3 5] [0035] 

[Ml] [TABLE 1] 

op/op -7 7 lu felt 5 RhM-CSF in an op/op mouse, rhVEGF, and 
rhM-CSF, rhVEGF , & J: Xf osteoclast formation ability of rhPIGF-1 

rhRGF-1 (Dm^mmmm 



APS98 mmm/m 

W3±S.D.) 







3±2 


rhAKSP 




60±6 


rhM-CSF 




14±9 


rliVEGF165 




42±1 


rhVEGF165 


lllll 


: 43±7 


rhVBGF121 






rhPIGP-li;;!: 




37±2 


rhPIGF-1 




35±2 



Cytokine 

Osteoclast/cut piece (average ± S.D.) 
ft L: None 



[00 3 6] [0036] 

[mmm2] VEGFR O&^jfca [Example 2] 

$&fb ! ^£fc& Immune-tissue chemistry dyeing of VEGFR 

2~3 m^<D+/?^ $x$.tzfc It fixes the femur of a 2 to 3 week-old +/? 

op/op !>^.(75^:|j|'r'^^^iJ mouse, or an op/op mouse like Example 1, it 

1 t LT@5£ U /^7 7 embeded from the paraffin. 

^-e&ifiLfCo Km^fDtyft The cut piece (5 micrometerthickness) of a 

(5/im J¥) Sr^i^fcvv?* femur 

VEGFR-1 #y ^ u— -Jvi^ft: Rabbit anti- mouse VEGFR- 1 polyclonal 

(Santa Cruz Biotechnology) £ antibody (Santa Cruz Biotechnology) or 

tzU AVAS12 y v Y^r^T, AVAS12 rat anti- mouse VEGFR-2 monoclonal 
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VEGFR-2 / ^ D — -Jvuffift antibody (Kataoka, H.et al.) 

( Kataoka, H. et al. 1997. 1997. It performed immune-tissue chemistry 

Develop. Growth Differ, dyeing by Develop.Growth Differ.39:729. 

39:729) ^8&MM&&Sk&& Vectastain elite ABC It performed counter 

fToTto Vectastain elite ABC # dyeing by the hematoxylin using the kit (Vector 

V b ( Vector Laboratories, Laboratories, Burlingame, CA). 

Burlingame, CA) ^ The normal rabbit IgG (Santa Cruz 

f^^T'*^«M Biotechnology) and rat lgG2a (Santa Cruz 

frofc IE^[7f-=¥ IgG (Santa Biotechnology) were used as a control of a 

Cruz Biotechnology) joXXF? polyclonal antibody and a monoclonal antibody, 

y h lgG2a ( Santa Cruz respectively. 
Biotechnology) Z^ti^titfV 

-^ftft<E>*f{$i: LTJB^ 

[0 0 3 7] [0037] 

IU1 A tCTFtfcJ: 5K\ fife##W As shown in FIG 1A, the osteoclast was 

BSfi^i^dr^^^, VEGFR-1 strongly dyed by the rabbit anti- mouse 

tfDfn —ttvfcm^ <fc *5 < VEGFR-1 polyclonal antibody. 

£fc -fe $ tt 7c *s , & Jffl J}^ fi However, endothelial cell was weakly positive to 

VEGFR-1 KUKHHTCfcofc. VEGFR-1. 

— JfcttfflH&fS AVAS12 ^ On the other hand, the osteoclast was not dyed 

VEGFR-2 9 n-^/w by AVAS12 anti- mouse VEGFR-2 monoclonal 

tfl ft ( Kataoka, H. et al. antibody (Kataoka, H.et 

1997.Develop. Growth Differ. al.1997.Develop.Growth Differ.39:729). 

39:729) "Ctt^fefe^tt/fe^ofc However, endothelial cell was positive about 

&s r*i&*WJ&fi VEGFR-2 VEGFR-2 dyeing (FIG. 1B). 

LTIBttTfcofc (El 1 Neither of the cell sources was dyed in the 

B) 0 lEfjT IgG (HI 1 C) normal rabbit IgG (FIG. 1C) and rat lgG2a. 

3o=fc07 y h lgG2a -Cfi£f*> & The dyeing pattern also with osteoclast of the 

<0ffll&*lfc?fefi&;fr&;&»ofc e op/op mouse derived by rhM-CSF similar to the 

rhM-CSF X°WM £ fritz op/op above was shown. 

$ 7s <£>fi£#|{B)l£ t> ±fS £ IWI^IO These results proved that the osteoclast mainly 

%k&<# — y£^Lfco rtib expressed VEGFR-1 similar to the cell of a 

(DlfeWifrb* $c#lfflJ3£te\ ifisfc monocyte / macrophage system row. (Berleon, 
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n77-^'J©HJSi B.et al.1996.Blood.87:3336; Clauss, M.et 

Wl^ ±fc VEGFR-1 al.1996.J.Biol.Chem.271:17629). 

TV*3£fc;&s£BE$;h,fc. VEGF121 It does not connect with 

( Berleon, B. et al. 1996. neuropilin-1 (Neufeld, Get al.1999.FASEB 

Blood. 87:3336; Clauss, M. et J. 13:9). 

al.1996. J. Biol. Chem. It connects PIGF-1 with VEGFR-1. 

271:17629 ) 0 VEGF121 fi However 

neuropilin-1 t f±%£-h L ft V~> It does not connect with VEGFR-2 or 

( Neufeld, G. et al. 1999. neuropilin-1 (Neufeld, Get al.1999.FASEB 

FASEB J. 13:9) „ PIGF-1 ft J.13:9; Berleon, B.et al.1996.Blood.87:3336;). 

VEGFR-1 Cfe^tSi 5 , Clauss, M. et al. 1996.J: 

VEGFR-2 ^ neuropilin-1 kt±& Biol.Chem.271:17629; Park, J.E.et 

£L&V (Neufeld, G. et al. al.1994.J.Biol.Chem.169:25646; Sawano, 

1999. FASEB J. 13:9; Berleon, A.et al.1996.Cell Growth Differ.7:21 3. 

B. et al. 1996. Blood. 87:3336; It is related with support of osteoclast formation. 

Clauss, M. et al. 1996.J. Biol. Table 1 Since rhVEGF121 and rhPIGF-1 

Chem. 271:17629; Park, J.E. et showed activity equivalent to both rhVEGF165, 

al. 1994. J. Biol. Chem. it was confirmed that the response with respect 

169:25646; Sawano, A. et al. to VEGF of the progenitor cell of the osteoclast 

1996. Cell Growth Differ, is through VEGFR-1. 

7:213) 0 mwrnmrn^m^ 

ILT, rhVEGF121 *3 «£ Xf 
rhPIGF-1 t^K rhVEGF165 t 

m%f(Df£®L&7ikLtz (Ml) r 

VEGF \c M -T 5 j£ $ # 
VEGFR-1 trfrLX^SZttf 

[0 0 3 8] [0038] 

[MMM3] Hf»0» [Example 3] 

&Tf4E&\z.&ft£ VEGFtf^fr] Influence of neutralization of VEGF in 

OH&W formation and survival of the osteoclast 

lk\^WM^bit, op/op Next, the present inventors neutralizes VEGF 

^.{wVEGFR-1/Fc^r^ produced endogenously by administering 

Sr^-fS w t K X o T, f*5B VEGFR-1 / nature of Fc chimeric protein to an 
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&)\zm±£tiZ> VEGF £>f>fp op/op mouse, VEGF and M-CSF investigated 

U VEGF jo <fcU? M-CSF about the capability to support survival of the 

Bt&'Wmjfc<D±ftZ%m-rZ)m mature osteoclast. 

^PLTPK/c, 12 0 It performed the pretreatment which administers 

op/op ^ r> * J- rhM-CSF £ 1 rhM-CSF once to the 12-day-old op/op mouse 

m&s-i-zmmmzfr^tco r first. 

©i»4 0^^,5/igO Four days after this pretreatment, it 
VEGFR-1/Fc =*r p< yffil intraperitoneal^ administered VEGFR-1 / 
(R&D Systems) & £W%.tzfe nature of Fc chimeric protein (R&D Systems), 
rhM-CSF £ 12 Bfrfflfct 6 UK and/or rhM-CSF of 5 microgram 6 times every 

0 12 hours. 

[> ^ L ^ Co df- ^ y ^ it killed the mouse on after-pretreatment the 7th. 
teMtDttrnt LT,5/ig©t b As a control of nature of chimeric protein, it 
IgG ( ICN Pharmaceuticals, administered the human IgG (ICN 
Aurora, OH) %±Mk lUflfcJS Pharmaceuticals, Aurora, OH) of 5 microgram 
4 L fc 0 Affii-fr WgtffD in the same manner to the above. 
MmWfrlciotfZffi-wmttimZ It counted the number of osteoclast in the 
frfcLfCc l^tt, 3 QMfccD-? vertical section cut piece of the center section of 
!>*^b#fc6^f<£TO±1i the whole femur. 

IliTiLf: (^2) 0 It expressed the result with the average +/- 

standard deviation of six cut pieces obtained 
from the mouse of three solids (Table 2). 

[0 0 3 9] [0039] 

* % W # h m. ^ As previously reported by the present inventors 
(Kodama, H. et al. 1993. J. (Kodama and H.et al.1993.J.Bone 

Bone Miner. Res. 8:45; Niida, Miner.Res.8:45; Niida, S.et al.1994.J.Bone 

S. et al. 1994. J. Bone Miner. Miner.Res.9:873), the number of osteoclast will 

Res. 9:873 ) L tz i o \z , arrive at the plateau after administration once in 

rhM-CSF £ 1 m&S-m, 3 0 v rhM-CSF in three days, it maintained till the 7th 

m-Wmmmtyy h -fcitU (Tables 1 and 2). 

7 0 B*£.T*jtfeW&titz (^ 1 is When nature of chimeric protein was 4-6 day 

£02)0 4—6 Hit 12Nr^*3 administered continuously every 12 hours, the 

# fc^M 7fieKS:itttftjfcfi: osteoclast reduced to about 25%. 

#-f 5 <b, flSt#«TO25%fc The variation of the number of osteoclast did 

^>Lfc 0 t h lgG1 not take place in an administration of human 
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rhM-CSF Sr VEGFR-1/Fc 

ti rhM-CSF ©^^iiLTg 
4 Lfc t § t l^/P* 

rhM-CSF o^m^^-m^^^ 
£ix 5 op/op -v? 
*T?rtHl$fc:££&*L5 VEGF 

-r<t*{C s M-CSF «M#|ffl 
IS £ VEG F <D&j ft U£ 



lgG1 (Table 2). 

When rhM-CSF was administered with 
VEGFR-1/Fc to it, the number of osteoclast 
increased to the level similar to, when only 
rhM-CSF was administered continuously. 
While it is shown that the osteoclast in which 
these results are formed after the single 
administration of rhM-CSF is supported by 
VEGF endogenously produced with an op/op 
mouse, it is shown that M-CSF can support 
survival of the mature osteoclast without the 
assistance of VEGF. 



[0 0 4 0] 



[0040] 



[^ 2 ] [TABLE 2] 

rhM-CSF Ltz op/op £ The effect of VEGFR-1 / nature administration 

* <7)^# Iffl O -f of Fc chimeric protein which it exerts on survival 

VEGFR-1/Fc y HfiK^S-^ of the osteoclast of the op/op mouse formed by 

<D$hm rhM-CSF 



: 






■ (^±S.D.) 




59±9 


VEGFR-l/Fc 




:!;ip!!!it|i 


: 65±9 


VEGFfr-l/Fc£J:l*rhM-CSP 87*9 


rhM-CSF 


• : 81±8 : 



Process 

Osteoclast/cut piece (average ± S.D.) 
ft L: None 
t h: Human 
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[0 0 4 1] [0041] 

^Z&W^i b Hi £ b llalo In addition to the op/op mouse which received 

rhM-CSF only one rhM-CSF administration, or one 

op/op •^ r >^» > £ 1 m © rhM-CSF administration, the present inventors 

rhM-CSF & ■¥ \z. hfl X. ^ investigated further the bone resorption of the 

VEGFR-1/Fc is <£ TJ* rhM-CSF femur of the op/op mouse which received the 

<Oii^i£ J ?-£S:tf /c op/op ^£ continuous medication of VEGFR-1/Fc, and 

*<£*F£#<£#M£:!)^fc 0 rhM-CSF. 

hu#(DS¥<^^ '}X(D$fc'W'M&n The osteoclast of the mouse of the former group 

fafEHkOVEGF CD^WZ^rtX can function gaining support of endogenous 

«it5i^t?f5i^ W VEGF. 

<7>l¥ rhM-CSF (OjS However, it depends for the latter group on 

5 w t \tt£ % 0 foreign rhM-CSF. 

[004 2] [0042] 

J^ftuO^^ii V) (Kodama, H. et It will be after administration once about 

al. 1993. J. Bone Miner. Res. rhM-CSF on the 7th as a former report (Kodama 

8:45) , rhM-CSF £ 1 7 and H.et al. 1993. J. Bone Miner. Res.8:45), in the 

0 HHUi, ^cffil'fr^^oV^T^fi femur, absorption of a lot of bone trabecula 

OfivMi (bone trabeculae) <D (bone trabeculae) and the substitution to the 

W. t ■WM^<DW$:tfMibb3n bone marrow were accepted (FIG. 2A and 2B). 

tz (02A*5J;t) J 2B) o '&%<D In the mouse of the latter group, the bone 

pco-^ *? * V t , resorption was observed similarly (FIG 2C). 

#®W^£tLfc (®2C) 0 From these observations, it was shown that 

~tib<DWL^frb, M-CSF *3i both M-CSF and VEGF can support the bone 

Tf VEGF f±&fc % resorption of the osteoclast. 

[004 3] [0043] 

±te<£>=k5K^ fifcl8l^#*WIS<E> As mentioned above, it became clear that 

£feb%hbOWktfe56i%\z:-t-fr endogenous VEGF of sufficient quantity for 

^*OrtSitVEGF^^$ti survival of the mature osteoclast and those 
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T V i t #*$J$i Lfc 0 i "C functional expressions was produced. 

rhM-CSF teftHtt VEGF It is there, next investigated whether rhM-CSF 
<£>tt)tt& U^#$BJ!&&:^j$"'e could form the osteoclast without the assistance 
^O^^fc. 12 HjSpT^fe. of endogenous VEGF. 

op/op v^ojiiii^pi^L It started processing of an op/op mouse from 12 

fc 0 WifoMte fC 5/ig O day-old. 

rhM-CSF ^ri^T? 1 [HJ§:4- N fo He has no pretreatment. It administers 
3 V Mi 5/zg O rhM-CSF ^W- rhM-CSF of an administration or 5 microgram 
^,^fcfi5 M g <0 VEGFR-1/Fc for rhM-CSF of 5 microgram continuously 6 
tMz. 12 R$ffl*5#l!: 6 [Hljli^ times every 12 hours with VEGFR-1/Fc of 
WfciStS-U ^SM^^b 3 0 independence or 5 microgram once 
ft WftLfc. ^Jiii# independently, it killed the mouse three days 
^#Otf»ifclBJ©i|jaffftIJt r {c*3rt after the processing start. 
5^fi-|fflIc3iSc£rft#:Lfc 0 It counted the number of osteoclast in the 

3 fif^co-v t> e^ffc 6 vertical section cut piece of the center section of 
®K<D¥i%±mmm^~vmL the whole femur. 

fc 0 ^ 3 (ei^i-j; 5 id, rhM-CSF It expressed the result with the average +/- 
1 Lfc £ % iCJt^ standard deviation of six cut pieces obtained 
^cm^-f- 5 <b 2 {&<D®:(D$fc'W from the mouse of three solids. 
B%&tfMf$&tltc 0 rhM-CSF t As shown in Table 3, when the multiple dose of 
|r]B#(;iVEGFR-1/Fc£:$:-$-LT rhM-CSF was carried out compared with the 
t> , ^"WM^lMf^K^W^^-x. time of administering once, the osteoclast of the 
ttfrolt, -tibd^^fi, number of doubles was formed. 
M-CSF in vivo X^'WM^ It did not affect osteoclast formation, even if it 
0>$Hb$r£tt?"5IB^j$:Wo£ administered VEGFR-1/Fc simultaneously with 
t&$}lbxmmzm%£tZt><D rhM-CSF. 

XfoZ> 0 As for these results, M-CSF is. It proves 

clearly that it has the capability to support a 
differentiation of the osteoclast in-vivo for the 
first time. 

[0 0 44] [0044] 

1*3] [TABLE 3] 

rhM-CSF M X 5 op/op $X(D The effect of VEGFR-1 / nature administration 
Q£'Wf®1fo]&f$,fcR&-t- of Fc chimeric protein which it exerts on 
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VEGFR-1/Fc =3M 7^6 4- osteoclast formation of the op/op mouse by 

rhM-CSF 



jura a 




(W±S.D.) 






.: ; 3±--2 


rhM-CSF 


ilili 


56± 9 


rhM-CSF; 


§111 


108±11 • 


rhM-CSF&d: tfVEGFR-l/Fc 




101 ± 7 



Process 

Number of administration 
Osteoclast/cut piece (average ± S.D.) 
& L: None 
*3J:l* And 



[0 0 4 5] [0045] 

[£Jfcfll4] -fyt'hDjgil [Example 4] 

tcfctt 5 VEGF £ «t Formation of the osteoclast by VEGF in an 

^^Efc in vitro culture system 

M-CSF f±A£#$y&<7)5Mt:&: M-CSF is a differentiation of the osteoclast. 

ODF / OPGL / TRANCE / ODF / OPGL/ TRANCE 

RANKL. ( osteoclast / RAN KL(osteocl a st differentiation factor / 

differentiation factor / osteoprotegerin ligand / TNF-related 

osteoprotegerin ligand / activation-induced sytokine 

TNF-related activation-induced It cooperates with /receptor activator of nuclear 

sytokine / receptor activator of factor B ligand (kappa). 

nuclear factor /cB ligand) b& Supporting is clear (Yasuda, H et 

1*1 LT£?H-5 r t tm bfrk al. 1998. Proc. Natl. Acad.Sci.USA.95:3597; 

&oTV»<5 (Yasuda, H et al. Lacey, D.Let al.1998.Cell.93: 165). 

1998. Proc. Natl. Acad. Sci. Then, whether rhVEGF165 can substitute for 

USA. 95:3597; Lacey, D.L. et rhM-CSF in formation of the osteoclast was 

al. 1998. Cell. 93: 165) 0 -tiT's investigated using in-vitro culture system of 
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rhVEGF165 &M'WMft(D±f& non-sticking-property myeloid cells. 

Kl&Vvf rhM-CSF It melted rhVEGF165 and rhM-CSF to the fetal 

^#fftfi«© in bovine serum (FBS) at the density of 2 

vitro ig^^&rfflv^TP^fco microgram (s)/m I and 200 ng/ml, respectively. 

rhVEGF165 is J; XI rhM-CSF £ It coats each well of 96 well plate by the 

£ v'flnfHfoLft (FBS) \Z.%:fa% cytokine solution in any one of 5 microliter, or 

fa 2 ix g/ml iSXXl 200ng/ml <T> FBS, it carried out the air drying for 30 minutes. 

L/Lo 96 V^jv-f V The myeloid cells obtained from the tibia and 

— h x./\s&5»\m^~ffri femur of a 5 to 8 week-old male ddY mouse (it 

y%s< yf&i&ltfzlt acquires from Saitama experimental-animal 

FBS T ^ — h U 30 ^F^ja$£ L supply place incorporated company 

tc 0 5~8 mWi<DM ddY (Sugitomachi, Kita-Katsushika-gun, 

(^mmWiWfelfeffima&ti: Saitama-ken)), ly and Mishell (Ly, I. A.) 

(AirSJMfcKflliiilM£FI»r) «t •? According to the statement of and 

A#) OJE#:fc«fctWdj§#a»e> residual-inhibition.Mishell.1974.J.lmmunol.Meth 

ftfc#K>»I&«r, Ly doitf ods.5:239, it let it pass in G-SEPHADEX 10 

Mishell (Ly, I. A. and R.I. Mishell. (AmershamPharmacia Biotech, Uppsala, 

1974. J. Immunol. Methods. Sweden) column. 

5:239) (DfSM\c^^x±y 77 It scatters to the well which coated the 

v 9 * G-10 non-adherent cell by cytokine so that it might 

( AmershamPharmacia become a density of 1*10 5 cell/well, the 100 

Biotech, Uppsala, Sweden) % ng/ml recombinant human RANK ligand 

: 7-M£»Lfc 8 #tt^M&% 1 (rhRANKL, PeproTec, London, UK) in presence 

x 10 5 cell/well (D&fg t 5 i or in absence and cultivated for seven days by 

5 1M h#-f - h Lit $ (alpha)- MEM containing 15% of FBS. 

■*Mz1&%* 100ng/ml <DM&z_ The final concentration of rhVEGF165 and 

t h RANK !) y K (rhRANKL, rhM-CSF was 100 ng/ml and 10 ng/ml, 

PeproTec, London, UK) (Dfefe respectively. 

T^fc tiftfttET, 1 5%<D FBS It fixes a cultured cell with the above-mentioned 

Srafr a -MEM t? 7 0^11 4% paraformaldehyde, it passed above and 

ft o rhVEGF165 *5 J; XI dyed by TRAP. 

rhM-CSF (DMtfeWkl&lrt^faZ: Moreover, it carries non-adhering myeloid cells 

fa 100ng/ml id XXI 10ng/ml t on the slice of the dentine of diameter 5 mm, it 

Lfc 0 i^#tefi±fe 4%s*7 put on 24 well plate and cultivated for seven 

^/i/AT/i/f t Kti^l, ± days in the same manner to the above. 

IBKlii?) TRAP-C^&bfco £ As the reflection-electron (backscattered 
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fc> 5mm (DM^-^fO^y electron) microscope indicated the slice before, 
4 *±K#tt%'%$$®iti&%<7) it observed it (Amano and H.et al. 1998. J. Bone 
■g\ 24 ^zr.)VfV— M-g£\ Miner.Res.13:846). 

±.mtmm\c7 ^m^mLtz 0 

(backscattered electron) 

Timbre (Amano, H. et al. 
1998. J. Bone Miner. 
Res. 1 3:846) 0 

[004 6] [0046] 

^*i£-C<£>£pjL (Yasuda, H et It is in agreement with an old realization 

al. 1998. Proc. Natl. Acad. Sci. (Yasuda, H et 

USA. 95:3597; Lacey, D.L et al.1998.Proc.Natl.Acad.Sci.USA.95:3597; 

al. 1998. Cell. 93:165) i-gfcL Lacey, D.Let al.1998.Cell.93:165), even if 

T, rhM-CSF £7cfi rhRANKL rhM-CSF or rhRANKL existed independently, 

mm&VfttE LT h s TRAP m the TRAP positive cell was not accepted. 

l-ZMfriDfritefaotZo RhVEGF165 independent one was not able to 

rhVEGF165 "C h $$.'WMlfi& support a differentiation of the osteoclast (FIG. 

(D'Mk^ftX^tefr^tz. m 3A). 

3A) 0 rhVEGF165 t rhRANKL The combination of rhVEGF165 and rhRANKL 

(DUfy&t*^^ TRAP 6EH&NH supported formation of the TRAP positive cell 

m<7)±^^WLtc (Bl3B) 0 (FIG.3B). 

^(DM&Oi-J Xtt^ rhM-CSF The size of the cell was significantly small 

t rhRANKL (D^tETX^^ compared with rhM-CSF and the cell formed in 

fritcMS t Jt^frllKi/h £ £>o the presence of rhRANKL (FIG. 3C). 

tz (03C), Icli UT, As a result, the osteoclast supported by 

rhVEGF165 t rhRANKL {cXK> rhVEGF165 and rhRANKL formed the small 

£ W £ fri tz # IB fl& it „ absorption cavity compared with what depends 

rhM-CSF t rhRANKL K «£ 5 ^ on rhM-CSF and rhRANKL (FIG. 3 D and 3E). 

OKUt-^ /h£&B£iJx^£M To be sure, these results to VEGF is. In 

Ltz (03D&J;t>*3E) o rti collaboration with ODF 

b(Dm^h, VEGF bXmfr^ /OPGL/TRANCE/RANKL, it was proved in the 

ODF / OPGL / TRANCE / osteoclast that it could support a differentiation. 



11/21/2006 



55/70 Copyright (C) 2006 The Thomson Corporation. 



[0 0 4 7] [0047] 

[^Jfe#l5] mm^Wo op/op [Example 5] 

•v r> * <D|£#jMtt fln^&tf § Effect of endogenous VEGF in the increase 

rtSteVEGFO^" in the osteoclast of the op/op mouse 

# ^ M & !) "C fi s jjp # i \z. accompanying the aging 

op/op V *(DWL^Myfo1)^ft\ In this Example, the osteoclast of an op/op 

L , 'W'kM^ynft&Wi' 3 mouse increases with the aging, a bone marble 

(Marks, S.C., Jr., and RW. bone disease improves (Marks, S.C., Jr., and 

Lane. 1976. J ; Hered. 67:11; P.W. Lane. 1976. J.Hered.67:11; Marks, 

Marks, S.C., Jr. 1982. Am. J. S.C., Jr.1982.Am.J.Anat.163:157; Begg, 

Anat. 163:157; Begg, S.K. etal. S.K.et al.1993.J.Exp.Med.177:237), it 

1993. J. Exp. Med. 177:237) O investigated whether it was what depends on 

rtBWti4$ii5 VEGF VEGF produced endogenously. 

K J;5 h<Df£(Dft>&ffis<tz 0 2 It administered continuously the goat anti- 

* (D op/op 100/* mouse VEGF polyclonal antibody 
g <D^^^ r> ^ VEGF y ^ (R&DSystems) of 100 microgram 5 times every 
n— j-^tfiW- (R&DSystems) 12 hours to the op/op mouse of age for two 
& 12 B#Ffl*3^^ 5|p]Jg«{c months. 

S:4-Lfc 0 *f{$<t LX, IgG As a control, it administered Goat IgG 

( SantaCrus Biotechnology, (SantaCrus Biotechnology, Santa Cruz, CA) in 

Santa Cruz, CA) £±|2 1 (r]# the same manner to the above. 

Lfc 0 'ft\(Dffi.(D~^ 7^\z It performed the single administration of 

fi, 5/ig(^rhVEGF165(D^[H] rhVEGF165 of 5 microgram to the mouse of 

ix-^^Tofco ZHbir^XiD another group. 

■v ? x teWomb 3B«l: It killed all these mice three days after the start 

HII&Lfco of processing. 

10 0 4 8] [0048] 

1Mft<D&ki1£^$*<D-kJ3Sft%) The magnitude of the femur cut piece of the 

fr<DjK t $ fi#j3?-r f> ^ <d^j mouse With which the aging progressed was 

1.6$refcofc^|2l4A t-^-f about 1.6 times the juvenile mouse. 

=fc 5 fc> 2 iiSp<75 op/op However, as shown in FIG. 4A, compared with 

W^JBI# (£1*3 3) fctfc the femur (Tables 1 and 3) of a 2 week-old 
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2 # op/op # 7s (28 op/op mouse, the osteoclast with many two to 3 

±1 ffc-WMWtyfr) "Cfi^Et- significantly small nuclei was observed for two 

#^<D 2~3 &<D/h£?j;$£'W'ffl months with the op/op mouse (28 +/-1 

IS^ISfl £ tLfc 0 -^tL^^PX-T, osteoclast / cut piece) of age. 

fi*if (marrow space) \c\ TRAP In addition to it, the monocyte of the TRAP 

flfttt0¥tMBtt#Ltf positivity was often observed by the bone 

& titz 0 marrow (marrow space). 

[00 4 9] [0049] 

100// g <D-*r*rtii VEGF # !J * When the goat anti- VEGF polyclonal antibody 

o-t/W?: 12 b^PhI&If (3: of 100 microgram was administered 5 times 

5lsIt4Lfci:r5, fift##Wia every 12 hours, the number of osteoclast 

i&tt^Efc^ Lfz (4 ±2 reduced significantly (FIG 4B (4 +/-2 osteoclast 

flBflS/gjJi-) (@4B) 0 IgG /cut piece)). 

w&#TO$c-Mfl£$:^-fbte: In an administration of Goat IgG, it was 

^^o fc 0 2 jlfipCO^M^ changeless to the number of osteoclast. 

( * 2 ) <D t % b fflUfc When VEGFR-1/Fc was administered like the 

VEGFR-1/Fc Ltz t z\ time of a 2 week-old mutant mouse (Table 2), 

6, ^#^SSictc^-ft:tt^to b the variation was not accepted in the number of 

H & o tz o 5 /x g <£> osteoclast. 

rhVEGF165 O 1 ©Og^tilfc One administration of rhVEGF165 of 5 

■WM&ZZ ib\zBf&£l£tz (64 microgram is what (FIG. 4C (64 +/-5 the 

±5 ifc'Wmil&fflfr) (H4C) r osteoclast/cut piece)) it formed the osteoclast 

tit, 2 is n $fc<D op/op -v $7, for further, in order for the VEGF level of the 

c0MjI#O VEGF l<"<M-i, ^ femur of the op/op mouse of age to form the 

l W'M&£%kM$J&J$1rZ)\att. osteoclast upper limit for two months, the still 

ff^-f-^'CfcS w t ^jjk LTV' 1 inadequate thing is shown. 

5 0 W&tf) In the op/op mouse which suffers deficit a loss 

t£ M-CSF $r^tii~5 op/op -v in functional M-CSF from these results, it was 

£*fc*3VvC, VEGF fig$S#j proved that VEGF caused formation of the 

&$#»O^J&£3l t Sr-T spontaneous osteoclast. 

^ <t^^|I$tife 0 Since the quantity of VEGFR-1/Fc required in 

*fifiS^'I{bt-5:^,2 order for the number of osteoclast varying in 

iifp-^ $7 1 2 ii ^Sp-^[> 7s~Q connection with the aging, and the 2-week-old 
1*1014 VEGF ^fp-f mouse and a two-month age mouse to 

^&VEGFR-1/Fc(Dl:/iW£5 neutralize endogenous VEGF differs, it is 
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£ t a»5>, 1mB<DigAst>^$x suggested that the level of a VEGF production 

T*VEGFSt£<^ W</W>$_h;P?-L is rising with the mouse with which the aging. 

X\t^5tbfrifti$i&ti% 0 tz.fi progressed. 

U WLWM^wMM^(0 VEGF However, the sensitivity with respect to VEGF of 

\zft1r&!j§ t %t\§E.fri1)\}1i$K cfcoT an osteoclast progenitor cell cannot deny 

WfC LTV^S nTtEffiFiS^C^ possibility of varying with aging. 

[00 5 0] [0050] 

[2SJfe0!l6] VEGF (cioT^ [Example 6] 

*StLfciR#lWI& (DUMB Detailed form of the osteoclast derived by 

±fBtf>cfc5K:, op/op ^fr^te: VEGF 

JSfe^H^x.^t h VEGF As mentioned above, if the gene recombinant 

(rhVEGF) £$-§-1- 5 <h , fi£ type human VEGF (rhVEGF) is administered to 

#^fflflSo^^^ig^[pj^ t-s an op/op mouse, the formation function of the 

osteopetrosis CD^mt^tt^:#$ osteoclast will be recovered, the symptom of 

frifc 0 i <7) n tfi^ rhVEGF T? osteopetrosis has improved. 

^£;tx/c|£#Mte^<D#gi£ It has suggested that its function has also 

tmiSLTV^wi&Tr^tLT recovered the osteoclast to which this was 

V^5o ^r-C, ro^M derived by rhVEGF. 

M£hfz&-Wm&$:'$kmm¥ Then, in order to confirm minutely 

Wmflft3S1-5fe*. M^SIflMft morphologically the osteoclast derived by this 

K <£ %WL&%:?Totc 0 op/op experiment type, it performed the observation 

7s\z. 5 fi g/body <D rhVEGF & by an electron microscope. 
HtB£&-%-LT 4 Bt^t op/op Four days after carrying out the abdominal 

<>x% 2%^7*^^7^ft administration of the rhVEGF of 5 

K -2% 9 ')V$ —jVTjV't t K microgram/body, it carries out perfusion fixation 

( in 0.1M cacodylate for an op/op mouse to an op/op mouse by a 2% 

buffer,pH7.4) "CrS^IS^Sr U paraformaldehyde 2% glutaraldehyde (inch 

£^Etit£ ?A 0.1M cacodylate buffer, pH7.4), it gave 

Stiotl^^lLfc, ^co post-fixation according a femur to the 

& 1 0%EDTA "t? 2 ii M tf>J&Jj*c Sr after-extraction 1 % osmic acid. 

\ IMBlMfc* Epon812 After that, it performs deliming for two weeks by 

SfflSrU nmm*tLtz 0 EDTA 10%, and embeds a bone tissue to 

Epon812 resin, it considered it as the 
electron-microscope sample. 
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[0 0 5 1] [0051] 

VEGF XWM LtzffltWmmt'h The osteoclast derived by VEGF was small and 

%LX*&Wi<7)'pt£\^<Dm%k A; the thing with less the number of nuclei was 

Jf-CfcofcflS, ■Wm^-f&m almost the case. 

\z % jS L 7c $ H: ( ruffled However, the wavelike edge (ruffled border: 

border: 0 5, rb) <h^ti£flxi9 FIG. 5 and rb) which developed into the side 

BtfWIi? (clear zone: El5,cz) which touches a bone surface, and the clear 

&M?)bfriZ> 0 £fc N MtiM 1 ! 3 zone (clear zone: FIG. 5 and cz) which 

lwfi#f&tf> 5; h 3 y K ]) T(mt) encloses it are accepted. 

# s ^f^£tk ^tibOfflttLtt^ Moreover, many mitochondrias (mt) are 

^S^KtfSftft &;ftffi36fcflfc# observed in the cytoplasm, the Golgi apparatus 

#fflfl&^#&;^£tiT:v^Co £ was observed among them and the special 

b (Dflf&fc Pj VEGF K£<oX feature of the active osteoclast was shown. 

&M£ft1tWL'Wffi&tt/bMVfo Having the morphological feature was shown in 

V>Wtffe&Wiit't'<< TF^Ji order to fill its function, although the osteoclast 

^fr?)#fi:^rW LTV^Si derived by VEGF from these findings are small. 

10 0 5 2] [0052] 

[«#'J7] VEGF <®j$fttt# [Example 7] 

M^t~5S^3y£O^T Examination about the active effect with 

^J&ft respect to the mature osteoclast of VEGF 

fiJcSJNft#JM&fcaf IT© VEGF In order to investigate the effect of VEGF to the 

<£>#i^:2:Pk<<57i#\ i£$iL7c mature osteoclast, it conducted experiment by 

!&M#7fTO£/B^fcig*^-e the culture system using the isolated mature 

"gmZfi^tz, m-WmfftKDm®. osteoclast. 

fit Chambers (Chambers T.J. According to the procedure of. Chambers and 

andMagnus C.J.: J. Pathology others (Chambers T.J.andMagnus C.J.: 

136, 27-39, 1982) (D^fe^m J.Pathology 136, 27-39, 1982), it collected the 

7 v ^ TK# J; Y) ffiifo Lfe 0 isolation of the osteoclast from rat bones of the 

t±mi Bffi inferior limb. 

Wistar^y y hSrBrSgJRU Description of an outline will carry out the 

fefrHfl", ^rfll# ^rflX^ttlU decapitation killing of the 1 day-old of 

M199 ifcJfi&AixfcS'-T— H: after-the-birth Wistar type rat, it takes out 

AtLT, KPtmt *&/HVvCfl£ right-and-left tibia and a femur, it puts into the 
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f*l^#tt;f^£l&£Lfc 0 frL Petri dish into which it put M199 medium, it 
M199 ig^^T-fr^ t>\z. eliminated bone attachments, such as muscles, 
'fflfr<®<9M^ Z<D±ffi (# using the scalpel for surgery. 
^MSratf tt/vMW &Mfc, It chopped up the bone still more finely in new 
is'C^J; D #3yiBI££#fc 0 r M199 medium, collected the supernatant 
F>-W%:'ffl9fo\z. 25mM HEPES (suspension containing the bone system cell), 
buffer (pH7.0)-CPSLfc 10% and obtained the bone system cell by 
FBS^tf W\99i%MX*ftxm centrifugation. 

A^vl£-fr, %;<—xy -y-y\L.% It makes it suspend again by M199 medium 
•tt. 1i:fii§#mcx, 37°C, which was adjusted to this bone system cell by 
1 W#^^itfc 0 10% 25 mM HEPES buffer (pH7.0) and which 
FBS £ra tf M199 contains FBS 10%. 

$t#» t %(DwimM&%^ It puts on a cover slip, it made it adhere among 
&<Dmz£ V-WWfflll&t£t*m<D 37 degrees C and atmospheric air in a 
m&£«)l¥-MLfc* ^<D$LMl< homoiothermal incubator fori hour. 
tz$fc-WMm*± 15%FBS £-^tf It washed by M199 medium which contains FBS 
\Bi%M\ZTtg^Lfz 0 Z<Di%m 10%, and isolated the osteoclast and its 
%k\z>$ 1 20ng/ml co M-CSF &r progenitor cell from other cell, such as 
L tz k 100ng/ml <D osteoblast, according to the adhesive 
VEGF *mw Ltcm^^Mti difference. 

F>K!fc&bk%t^^ Lfc 0 It cultured this isolated osteoclast in IB medium 

which contains FBS 15%. 
It carried out the comparison observation of 
each reaction by the group which added 20 
ng/ml M-CSF to this culture system, and the 
group which added 100 ng/ml VEGF. 

10 0 5 3] [0053] 

WLTit#fi£cDcH£#L/'c$ The osteoclast which isolated and was moved 

^mmmm&)/hm<Dmmm into the culture solution showed the small-sized 

£^ LTV^c (®6a)o M-CSF cell form comparatively (FIG. 6 a). 

feTOTte, faM&frbmfa By the M-CSF adding group, extension of the 
OWmtftt C~£ , m&m±<D . cell began from immediately after adding, and 

M&t>M&&fotz. 0 WSktiMV^ fusion of cell was also observed. 

jiffl:£#:-Cfe^o-CW:: 0 fts^D Extension had taken place in the whole 

1 Ml-tt#t©f^tt5^ perimeter of the cell. 
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SfOjBHa^^-fk Ltc (I6b) 0 It varied to the large sized cell which has many 

$ bl-s 30 ft s 60 ftt&i§ L nuclei 1 minute after adding (FIG. 6 b). 

Tt^^il^ilbfil, $>*i& Furthermore, the variation was not looked at by 

fritc (B6c-d)„ — VEGF the form even if it elapsed with 30 minutes and 

PflPtli, mafrb 10 60 minutes (FIG. 6 c-d). 

ii LX * o < S-fbttJL ti On the other hand, by the VEGF adding group, 

-f (met), WNfrb 20 ft-MiHt even if it elapsed from adding for 10 minutes, 

Ltzt r ^TjWiajBBB©— Suit the variation was not seen at all (FIG. 6 f), but 

#Ji/i 5 IS#l $ tifc(|2l 6 g^ ^ extension was observed by a part of perimeter 

PP) 0 $ bl- 60 fr'&Kltt<DW of the cell in the place elapsed from adding for 

M^i 9 Wlftfcfcofc (0 6 h, 20 minutes (FIG 6 g, arrow head). 

£S0o In vitro \<U8lf Zffi^M Furthermore, 60 minutes afterward, the 

Vb<DfaM&&tt1t&W&ib<Dl£ .extension became clearer (FIG 6 h, arrow 

14£fBlR)LTl^i:V^5#x. 1 b head). Since there is the philosophy that the 

&<5 i t bsVEGF H.M-CSF extension phenomenon of the osteoclast in vitro 

©«fc 5&W&t£fi&v^tf)E>fifc is homologous to activity of bone-resorption 

jRWRfl-flMSfc:** LTflK^fcfls function, VEGF suggested the expression of a 

ffl LT#!^ilJI$!its£r5§?I-?- ; 5 - bone-resorption function, acting gently to the 

t %?7jkv£Ltc 0 £. (D H ^ ft mature osteoclast, although it has no immediate 

op/op -?<}XX*&®.-WmR&-t)tyQ effect like M-CSF. This phenomenon has 

Sp£ £ t i-d'" Lfofiii LT < suggested that the osteoclast appears little by 

L;&»&*©jlMSaS/H6! little with the aging, that that cell is moreover 

Tf&S r. <h ^V^iiSfcSr small, and that there is deep relation with the 

i^itLtl^o op/op mouse. 

[0 0 54] [0054] 

[%W <D9}%] [ADVANTAGE OF THE INVENTION] 

I- «fc "9 , VEGFR-1 « By this invention, it became clear that VEGFR-1 

#^B&<£7I2J# j ^£#, ^bWi is concerned with an intimate contact at 

^SSW^^-ilfroTV^ r formation, survival, and the bone resorption of 

ttfmb tw&ofc 0 * % the osteoclast. 

VEGFR-1 (D?gtt-fb^Mi-5 Moreover, it adjusts formation and survival of 

rit^i^, ^MISOW^ 5 the osteoclast by controlling activation of 

£#&UMI5U #®>R^M-r VEGFR-1, the new procedure and new 

5fc&<D#rLV\£"jfe}o itFU^iJ medicine for controlling the bone resorption 
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&mk£Mt e ttt&Wfc£ were offered. 

0 ^ -f^iR^^J^l-r Str^te Moreover, the procedure of screening the new 

■atyd&x? ]) — =- y tf-fZ>j5fe compound which controls the bone resorption 

&WPk£htz 0 &$£W<DMfflti, by this invention was offered. The medicine of 

#S£iK<£>M?££:ff 5 31* this invention is used for the prevention and the 

^^-P^^p^tcflgv bti? 5 0 treatment of the various illness accompanying 

£fc, VEGFR-1 # :y deviation of the bone resorption, and it deals in 

Rt?fc<5 VEGF 3d£.Xf PIGF-1 it. Moreover, since the expression level of 

ommMites 'W1Xm\zm<mt> VEGF, VEGFR-1 which is its ligand, and 

Z^bfrb, rti^^^fiRw PIGF-1 is deeply concerned with bone 

<<^(D$i&f£ H LTfl-ftflf metabolism, diagnosing the deviation of bone 

0&%&&Wrt 5i t fc%&?> metabolism through an inspection of these 

ti<5 0 ^Tiu %%Wt<07* t> y — protein levels etc. is also considered. Moreover, 

— yyjjftfc =fc <9 ^ skWMM^ it can also screen the medicine which controls a 

V , —~ Vtf blood-vessel derivative by the screening 

i"<5 £ t> "Tlt"Cfe-5 0 procedure of this invention. 

[Effi^fW^&tft^] [BRIEF DESCRIPTION OF THE DRAWINGS] 

m 1 1 [fig 1] 

j^M'WtfDi?) VEGFR \^)$-f 5 It is a figure showing immune-tissue chemistry 

^mmt^Vk^^-rmX'-h dyeing with respect to VEGFR of a femur cut 

5. 3M+/? v^©Mf piece. 

£>$EI«)t-£, ft VEGFR-1 xK 3 week-old +/? 

•J ^ n— ^Hftffc (a), AVAS12 It dyed the vertical section cut piece of the 

tit VFGFR-2 ^ / ^ n femur of a mouse by anti- VEGFR-1 

ft (Bh tfcfi^f-^f IgG (C) polyclonal-antibody (A), AVAS12 anti- VFGFR-2 

"C^fe& Lfco ^tef&##TO£ monoclonal-antibody (B), or rabbit IgG(C). 

^ U ^Pntirt^-fBflS^r^LT An arrowhead shows the, osteoclast, the arrow 

V^c i^$238|f 0 head shows endothelial cell. 

One 238 times the multiplying factor of this 

10 2] [FIG 2] 

ft H 14 VEGF £ ti It is a figure showing the bone resorption of the 

rhM-CSF ©Jjfl: «£ op/op mouse femur trabecule of the osteoclast 

H&<7)op/op-7<>;^II#/jNft<7) by support of endogenous VEGF or foreign 
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#»iRSr^t-|gt?*>5, rhM-CSF. 

(DWmfe 12 0#^& U It starts processing of a mouse from 12 day-old, 

19 0»T?flHS: Lfc 0 *iB§#tf>$ it killed at 19 day-old. 

$r§JJt£ Mallory ©Tlf^Tjfe It dyed the vertical section cut piece of the 

6Lfc 0 &mi6M&Mti3&ft femur byAzan of Mallory. 

/^M#fc^M#<£>f$£:^ LTV^ Each microscope picture shows the group of 

5 0 (A) ; (B) 12 Bft the femur obtained from three solids. 

^ 5 M g rhM-CSF £l[ej& (A) Un-administering.; 

4- ; (C) 12 0 f$K 5 /z g © (B) Administer rhM-CSF of 5 microgram once to 

rhM-CSF £ 1 m&-§- U 16~18 12 day-old.; 

0 Ulz VEGFR-1/Fc ^716 (C) Administer rhM-CSF of 5 microgram once to 

K£ rhM-CSF 12B# 12 day-old, it administers continuously 

ffl&%\c6®mm.&)\z&-$. 0 ft VEGFR-1 / nature of Fc chimeric protein, and 

*fi20ft o rhM-CSF 6 times every 12 hours 5 microgram 

each to 1 6 to 1 8 day-old . 

A multiplying factor is 20 times. 

[0 3] [FIG 3] 

B'WM&(D4 ^tf h it is a figure showing the capability of VEGF 

^fi"5 VEGFcoig^j^r^-f I2I"C which supports in vitro formation of the 

&5o 96 £ osteoclast. 

ce/K/W-Jn (A~C) %tz.\^M. About non-adhering myeloid cells, it is on 96 

3FSf*7<;* (D,E) ±X\ well plate (A-C) or a dentine slice (D, E), it 

rhVEGF165 ( A ) , cultivated for seven days in the presence of 

rhVEGF165 t rhRANKL (B *3 rhVEGF165 (A) by itself, rhVEGF165 and 

WD), ttztt rhM-CSF t rhRANKL (B and D), or rhM-CSF and rhRANKL 

rhRANKL (CfcitfE) (C and E). 

TT 7 0^ig#L/c o JfHfc#>fi The culture performed dyeing (A-C) by TRAP 

TRAP Stele £ 5 (a~CK activity, or the observation using a 

^fcH^ltW^^^^^rfflv^fc reflection-electron microscope (D, E). 

H^£lTofc (D,E) 0 (D) (D) The inner arrow head shows the small 

£RJfi/WRiKS;&7i* LTV^o absorption cavity. 

ft* 24 ft (A~C) o (D) £ (E) One 24 times (A-C) the multiplying factor of this 

(D/<—lt, 50/* m -C&5 0 The burr of (D) and (E) is 50 micrometer. 

[04] [FIG 4] 



11/21/2006 



63/70 Copyright (C) 2006 The Thomson Corporation. 



JP2001-86982-A 



2 trMUifr op/op !>^.^cll# \z. It is a figure in a two-month age op/op mouse 
4o#2k F*J0&*Hc:ji£ $ femur showing the dependence of the 
VEGF 5JR#jtoflS©## osteoclast with respect to VEGF produced 

tt£r*"t"B|-C*>5. ^^M; endogenously. 

BftfcflHRLfco It killed the mouse three days after the 
■Wvmmati Z TRAP m&KJ: processing start. 

V U h df-v^ !) yt* TRAP activity dyes the vertical section cut piece 
Vy f— ^&£fro7c 0 of a femur, it performed counter dyeing by the 

ft&Mti* 3^^^#fc^JEi hematoxylin. 

#OS¥^r7r;LTV>-5o (B) Each microscope picture shows the group of 
^R] fit, 1£&<E> TRAP Bgt&NSftS the femur obtained from three solids. 
Sr^LTV^o (A)^^#; (B) (B) The inner arrow head shows the TRAP 
12 B#W*3# fcilJfcWlJ: 5 0, positive cell of the single nucleus. 
1 00 u g \<Dtfi VEGF xK y £ ■ n - (A) Un-administering. ; 

"?vH5t#£r$:-§- ; (C) 5 /z g <Z) (B) Administer anti- VEGF polyclonal antibody 
rhVEGF165 £r 1 HUS-^ fff^s of 100 microgram 5 times continuously every 12 
103fg 0 hours.; 

(C) Administer rhVEGF165 of 5 microgram 

once. 

One 103 times the multiplying factor of this 

[0 5] [FIG 5] 

VEGF icioTlf^tLfcM- It is a figure showing the detailed form of the 

Blfa <DfflLmM1B % ^i~m T* fc osteoclast derived by VEGF. 

So op/op -v^^.^ rhVEGF £ It extracted the femur four days after 

HSB^S-^ LT 4 H^O^fji't intraperitoneally administering rhVEGF to an 

IrfiffcB LMWiW.^&ii'otio # op/op mouse, and performed the 

(Bone), (Nu) , U^y electron-microscope observation. 

KUT (mth iK'^lft (ruffled A bone (Bone), the nucleus (Nu), the 

border: rb), *3' itfWflf (clear mitochondria (mt), the wavelike edge (ruffled 

zone: cz) £r^L7c 0 border: rb), and the clear zone (clear zone: 

cz) were shown. 

[0 6] [FIG 6] 

fiJc^Rfl'#fflJ!a^*r'f-5 VEGF <D It is a figure showing the active effect of VEGF 
mVk%}%z : k7jk-fmX'fo 5 0 ±& with respect to the mature osteoclast. 
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1 Bffry y hTflifl-J: VWi-Wm It isolates the osteoclast from 1 day-old of 

JteSr¥lHL;15%FBS 4r£tf IB after-the-birth rat bones of the inferior limb, it 

Igfl&fcTJfcHLfco -0>Jg*3R cultivated in IB medium which contains FBS 

[zftL 20ng/ml <D M-CSF &r$s 15%. It carried out the comparison observation 

MLtzffib 100ng/ml <D VEGF of each reaction by the group which added 20 

&WtoLft&~? : tti : ein<Dlx.J& ng/ml M-CSF to this culture system, and the 

SrttRttlS Lfeo M-CSF mm group which added 100 ng/ml VEGF. 

(a) *5 J; X$WN'& 1 (b) , 30 The osteoclast (oc) before M-CSF adding (a), 

(c) ^ £.X$ 60 (d)^, VEGF in 1 minute after adding (b), in 30 minutes after 

■8S*Dtfr'(eh *5<fcU^5M 10 adding (c), in 60 minutes after adding (d), 

(fh 20 (g), *5«tt^ .60 (h) before VEGF (e), in 10 minutes after adding (f), 

ft'&Offi-Wmffa (oc) £r^-f 00 in 20 minutes after adding (g), and in 60 

minutes after adding (h) is shown. 



[EI 1 1 [FIG 1] 




[El 2 1 [FIG 2] 
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[134] [FIG. 4] 
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